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Set a Heavy Duty Standard 
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HOISTS 


N American Roller Bearings, manufacturers 
have the ideal opportunity of insuring new 
service standards for heavy duty oil field opera- 
tions. These better bearings have been a basic 
contribution to the better building of Hoists, 
Drawworks, Winches, Crown Blocks, Traveling 
Blocks, Swivels. Finer bearing steel, longer 
service life and greater reliability are not to be 
obtained than is available in the leading equip- 
ment for which these Bearings are regularly 


furnished. 
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© be Month’s 
HIGH LIGHTS zz OILDOM 


By J. L. 
DWYER 








PRIL first witnessed an advance in the posted price 
for crude oil in the Mid-Continent territory, an ad- 
to fifteen barrel all 


erades of crude. The present posted price is 92 cents per 
Sle 


vance amounting cents a on 
parrel for 36 gravity oil, and as a result of the new price 
ce ‘ o . 

a feeling of optimism prevails. 


The price increase was announced by the Continental Oil 
Co. of Ponea City, Okla. This concern once before took 


the initiative in establishing new price conditions. In tor 


mer vears, any price changes were generally announced 
by one of the larger crude oil purchasing agencies, but the 
last two changes have been made by Continental. 


The new price structure was adopted by practically all 
of the crude purchasers, and in Oklahoma, and 
North Central Texas, oil prices now range from 76 cents 
for oil below 29 gravity, to a top price of $1.00 per barrel 


for crude of 40 gravity and above. 


Kansas 


Conflicting reports continue to originate regarding the 
East Texas field, many claiming that the steadily declining 
pressure indicates that the region is decreasing in impor- 
tance. Regardless of the pressure in East Texas, this great 
field must not be held too lightly, as it certainly is capable 
of producing a vast quantity of oil. At this time there are 
more than 4700 completed wells in the field, and as long 
as the field is produced at the current it 
no disturbing effect on the crude market. 


rate, will have 

The Western Petroleum Refiners’ Association convention, 
held early in April at Excelsior Springs, Mo., aroused much 
interest. There were several important papers presented at 
the meeting, and a discussion of octane numbers was given 
much attention. The effects of this discussion will prob- 
ably have a broad influence upon several matters pertaining 


to the refining branch of the industry for the remainder of 
this year. 

The gasoline price situation shows a marked improve- 
ment, and has given the refining and marketing branches 
of the industry some reason for optimism. At the start of 
this year, the refiner in the Mid-Continent territory was 
obtaining two and one-half cents a gallon 
and present 
four and 


for gasoline; 
(April 9) the average price recorded is 
one-quarter Kerosene also has displayed 
an improved price tone. 

The Railroad meeting at Austin, 
Texas, April 4, ruled that the daily allowable oil production 
of the entire state was to be held at 860,000 barrels. This 
is practically unchanged. 

Secretary of the Interior Wilbur, during the past month, 
issued an order throwing the public domain of 180,000,000 
acres of land open to the drill. The work of developing 
these lands is to be conducted under the unit plan. This 
is the first time that oil prospecting has been permitted on 
the public lands since 1929, 


at 
cents. 


Texas Commission 


In southwest Texas a new pool evidently has been opened 

Heard and Heard whose No. 1 Goodrich in Starr 
County 1s reported good for 200 barrels daily. The depth 
of this well is 1350 feet and it is located two miles north of 
Rio Grande City. 


by 


On the Pacific Coast the daily average oil production of 
California continues to hold at the half-million-barrel figure. 
The Oklahoma fields continue to be very quiet. There 
has been some slight increase in the activity of the Okla- 
homa City pool, but aside from that, little new 
observed. 


work is 
The Oklahoma Corporation Commission placed 
the daily allowable output of the state at 452,000 barrels for 


the second quarter of the year. 


Production and Refining Figures Furnished by the American Petroleum Institute 





Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending March 26, 1932 


(Figures in barrels of 42 gallons each) 








The Texas and Louisiana Gulf 
are included above in the totals 
Texas Gulf Coast 99.8 360,600 
La. Gulf Coast 100.0 106,400 


Coast figures shown below 

of their respective districts. 
67.8 7,504,000 6,355,000 
72.1 1,697,000 


NOTE Stocks at refineries, except in California district, which 
terminals and sales distributing stations and amounts in transit thereto 
his figure is 

the Sai 
a) asic information is not 


ss 








available by weeks If 





Daily Average Per Cent 
Per Cent Crude Operated ; Gas and 
DISTRICT Potential Runs of Total Gasoline Fuel Oil 
Capacity to Capacity Stocks Stocks 
Reporting Stills Reporting 
East Coast 100.0 445,400 70.3 6,680,000 5,705,000 
Appalachian 91.8 92,000 67.0 1,859,000 1,148,000 
Ind., Ill., Ky. 98.9 303,700 70.4 6,369,000 3,980,000 
Okla., Kans., Mo. 89.6 233,300 53.6 4,033,000 2,970,000 
Texas 91.3 452.900 59.2 9,194,000 9,011,000 
Louisiana-Arkansas 98.9 145,900 63.3 1,833,000 4,278,000 
Rocky Mountain 89.4 33,700 23.4 2,049,000 638,000 
California 97.1 469,100 52.8 14,709,000 96,443,000 
Total Wk. Mar. 26 95.2 2,176,000 59.4 46,726,000 124,173,000 | 
Total Wk. Mar. 19 95.2 2,085,000 56.9 46,428,000 124,120,000 | 
Total Mar. 28, 1931 95.7 2,332,400 65.3 *47,444,000 127,268.000 


3,624,000 | 


inc udes 


not entirely comparable with current stocks due to revisions made since original 
it were possible to have 


Daily Average Production 


(Figures in Barrels) 





arch 26, Feb. 27, March 28, 

| 1932 1932 1931 
| Oklahoma 435,900 431,900 552,800 
| Kansas 98,750 100,250 109,300 
Panhandle Texas 46,750 47,600 55,550 
| North Texas 49,650 47,300 57,800 
| West Central Texas 24,950 23,650 25,350 
| West Texas 174,450 178,750 243,500 
| East Central Texas 55,250 54,600 56,900 
| East Texas 327,750 304.750 122,100 
Southwest Texas 54,300 51,200 62,750 
North Louisiana 27,900 28,200 39,700 
| Arkansas 34,150 33,850 46,700 
| Coastal Texas 109,050 109,700 151,250 
Coastal Louisiana 28,300 26,150 26,100 
Eastern (not including Mich.) 103,050 101,700 101,700 
| Michigan 13,950 13,700 8,550 
Wyoming 39,800 36,900 40,800 
| Montana 6,300 7,700 8,900 
Colorado 3,550 3,600 4,200 
New Mexico 37,150 37,350 41,000 
California 492,100 499,200 530,400 
| Total 2,163,050 2,138,050 2,275,350 
stocks of finished gasoline and engine distillate at refineries, water 


of 


would 


revisions 
stocks 


for which 
somewhat 


this figure, 


reflect 


publication 


made the revision, the new figure lower 
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WELLS zn OLD FIELD PRODUQG 
APERED TUBING from DEPT 4 


NTEREST attaches to the operation of a gre up of small 

oil wells flowing through small tapered tubing from a 

depth of 2,500 feet in a field, the rock pressure of which 
has declined to 430 pounds. They range in daily productive 
capacity from 5 to 25 barrels. The tapered tubing, which 
ranges in diameter from 3 inch to 1 inch, is run inside 
the 2-inch tubing through which the wells formerly were 
pumped. The first installation of small tapered tubing, made 
in March, 1931, somewhat in the nature of an experiment, 
proved successful. So encouraging were the results that 
other wells were similarly equipped and today, with the 
exception of two key wells, every well on the lease and 
two wells on adjoining leases, fourteen in all, are flowing 
through tapered tubing. Before 
this time all had been pro- 
duced by pumping for several 
years. 





Reduction of production f 
costs was the main object in 
view. It was a_ serious at- : 
tempt to increase the economic 3 
life of the wells, hence of the i 


property, by lower cost oper- 
ation that would also result in 
increased revenue return over 
the remaining life of the prop- 
erty. Because of the promis- 
ing results already obtained, 
and the fact that the condi- 
tions in this shallow pool in 
the Atlantic field in the heart 
of Osage County, Oklahoma, 
are typical of those encoun 
tered in many old fields in al- 
most any oil-producing region, 
the possibilities of this method 
of producing small oil wells in 
pools ot relatively low rock 
pressure invite attention. Aside 
from the practical aspects of 
flowing small wells it is of 
more than passing interest to 
have some idea of the limita- 
tions of the method and the 
important details of procedure 
followed in the preliminary field work of investigating the 
extent of a well’s adaptability to tubing flow. 

One of the interesting features of the work of putting 
those wells on tubing flow is the originality of the method 
pursued in designing the tapered flow string. This was 
briefly outlined in a paper! read before the A. I. M. E. sev- 
eral months ago. Hawkins, the author, has succeeded in 
taking the available theoretical and experimental data at 
his disposal and combining them with sound, practical in- 
formation, culled from his own observation and experience, 
to work out a thoroughly practical method of designing a 
tapered flow string to meet the well conditions in this field. 


1"Flowing Wells With Small Tubing’ by R. R. Hawkins, Division Engi 
neer, The Texas Company, Tulsa, Oklahoma.—A paper read before the 
Petroleum Division, A. I. M. E., October, 1931, meeting, held at Houston, 
Texas 
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Separator used on the lease into 


A brief review of his method would not be amiss = 


Knowing from available experimental data? the Minimyy 
operating pressure necessary for lifting water from a me 
a gas 


well of a given depth through a siphon line, assuming 
isothermal expansion of the gas, and how this pressure 
modified by “exponential” flow—the character of flow ven. 
erally believed to obtain in oil wells—Hawkins arrives 
this minimum operating pressure by the empirical formul 

D 

P ae 

8H 


minimum operating pressure in pounds | 


at 
al 


a: 


where P 


' per 
square inch. 
1) total depth of welj 
In teet. 
I] head in feet for 
_-. given gravity of 
\ oil or other liquid, 


To take care ot possible energy 
losses and well conditions that 
cannot be accurately deter- 
mined, the minimum operating 
pressure assumed by Hawkins 
when designing the tapered 
tubing, is really higher than 
that given by the empirical 
formula, the amount. of in- 
crease being based on experi- 
ence. The higher the fill-q 
pressure above the required 
minimum, the greater will be 
the efficiency ot the lit, hence, 
sO long as there is no serious 
reduction in the rate of oil 





production, a reasonably high 
fill-up pressure is desirable. 

lield tests are made on gas 
volumes produced at various 
well pressures and _ curves 
plotted. From this informa- 
tion the size of flow string is 
determined. 


at 


In his method of arriving 


which all flowing well roduce. : - ? 
; Pee the proper design ot tapered 


string, Hawkins — contributes 


some original thought. Friction and slippage being among 
the greatest sources of energy losses in flowing wells, he 
provides in his design for holding these to a_ negligible 
amount by maintaining the velocity of the gas within at 
“efficient range” on its way to the surface. “The lower limt 
of efficient velocity is set at tive feet per second, just beyond 
the minimum velocity necessary for the gas to carry the 
oil to the surface. The upper limit is set at thirty feet per 
second, a velocity beyond which the friction and_ slippage 
Even thirty 
feet per second is high, but other practical considerations 
of flexibility make this a desirable upper limit. To facili 
tate the selection of the proper size and length of the com 
ponent parts of the tapered string of tubing, velocity-pres 


losses are excessive for economical operation. 


“Design and Operation of Gas Well Siphons” by I. B. Williams, R.R 
Brandenthaler and Morgan Walker. U. S. B. M. Technical Paper 460, 1929 
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HROUGH SMALL 


of 2500 FEET > 


sure curves are plotted on logarithmic paper for small tub- 
ing of various diameters and various gas volumes. On the 
curves are clearly marked the limits of the efficient range 
of velocity. Always keeping within these limits of velocity, 
the length of each size tubing in the tapered string is de- 
termined by the proportional amount of the total expansion 
that occurs in that particular length and size tubing. In 
other words, the length of each size tubing bears the same 
ratio to the total length of tapered string, that the amount 
of expansion occurring in that particular size bears to the 
total expansion that the gas undergoes between the bottom 
and top of the tapered string of tubing. This, in brief, 
covers the method used by Hawkins to determine the proper 
size tapered tubing. It is a simple method stripped of all 
unnecessary refinements. T*or instance, so small is the space 
occupied by the oil compared to that occupied by the gas 
that the effect of the presence of 
oil on velocity of the gas in the 
fow string at the bottom of the 
tubing is negligible, and therefore 
was not considered. Neither was 
the weight of the column of gas 
taken into account, because at the 


a ~, 


relatively low casing pressure in 
these shallow wells, the change in 
hottom-hole velocities is so small 
it can be disregarded without in- 
troducing any serious error. It was 
also assumed that all the gas is in 
the gaseous phase at the bottom of 
the hole. This is not strictly cor- 
rect as analyses of the casinghead 
gas showed that it contained about 
twenty-five per cent of wet gas 
constituents, some of which would 
be a liquid at bottom-hole pressure. 





All wells in this pool have been 
produced by jack-pumping for sev- 
eral vears. In November, 1929, re- 
turn of dry gas to the sand through 
two key wells was started in order 
to retard the decline of rock pres- 
sure. The present average injec 
tion pressure at the key well is 415 
pounds and the average total daily 
volume of gas returned to the sand 
about 500,000 cubic feet. No ap- 


. ‘ tubing run in two-inch 
preciable decline in rock pressure 


gauges used for 
has been observed since gas in- 
jection was begun about two and a half years ago. 

Mield tests were started in February, 1931, to ascertain 
with some degree of accuracy the volume of gas produced 
by individual wells while pumping at various well pressures. 
It was found that all wells had sufficient pressure and gas 
volume to produce by natural flow through small tapered 
tubing. In March, 1931, the first small tapered string of 
tubing was installed. 


It was run inside the two-inch tubing 
already in the well. 


The eleven remaining wells on this 
lease Were subsequently equipped with small tapered strings 
of tubing run inside the regular two-inch pumping string 


in the well. All this work was accomplished without in 
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Typical hook-up at a well flowing through small tapered 


tubing. Note the pressure 
taking daily readings. 


By 
K. C. SCLATER 
e 
* 
terrupting the lease production schedule. It was realized 


that by putting the wells on natural flow the daily rate of 
production might be reduced, but an increase in revenue 
per barrel of oil produced was sought rather than an in- 
crease in rate of production. 

One of the first and most important steps was to test the 
volume of gas produced by the wells at the pressure neces- 
sary to flow them. ‘This was done while the wells were 
pumping. No special preparation was necessary to pre- 
pare the wells for test other than to see that the tubing 
was securely packed off and there were no leaks at the 
casinghead. A bleeder or blow-off valve and a recording 
pressure gauge on the casing, and an orifice meter, com- 
prised the test equipment used at the well. First the well 
was completely pumped off and then, with the casing closed 
and the pump operating at a rate just sufficient to keep the 
well pumped down, the pressure 
was allowed to build up in the 
casing until the minimum operat- 
ing pressure determined by the 


D 
empirical formula, P —, was 

8 H 
reached. This pressure was then 


maintained on the casing by regu- 
lating the release of gas through 
the blow-off valve. As soon as the 
casing pressure and pumping con- 
ditions in the well became steady, 
a production test was made by 
passing the oil and gas through a 
test trap, and recording the quan- 
tity of oil and gas produced. The 
volume of gas coming through the 
casing was also measured through 
an orifice meter, and the amount 
added to the gas produced through 
the tubing. This gave the total 
quantity of gas and oil that the 
well was capable of producing at 
the minimum operating pressure re- 
quired for natural flow. Three or 
four more similar production tests 
were made successively on the well 
at increasingly higher casing pres- 
sures of twenty-five-pound inter- 
vals. Each time care was taken to 
see that conditions in the well were 
steady before gas volumes were 
measured. From this information a curve of the well’s pro- 
ductive capacity at various casing pressures was obtained. 
It is obvious that a limiting condition for natural flow is 
that the maximum well pressure be above the required 
minimum operating pressure. An accurate gauge of the 
oil production should be taken for several days before and 
after the test. 

Irregularity of pump operation resulting from gas-locking 
must be guarded against as it will destroy the accuracy of 
the data and give a wholly fictitious value of the well’s pro- 
ductive capacity. This possibility suggests the desirability 
of using, if available, a bottom-hole pressure gauge of the 


ga 


15 





recording type for obtaining a reliable index of a well’s 
capacity. Fortunately, there was no trouble from this source 
encountered in these small wells. A reasonably accurate 
measurement of the gas produced with the oil can be ob- 
tained by running the oil into a vapor-tight stock tank, if 
there is no trap on the lease. In many old pumping wells 

the volume of 








gas produced 
with the oil 
might be so 
small 







TO FLOW LINE 


as to be 
negligible so far 
as considering 
its measurement 
is concerned. 
Running the 
small tubing in- 


side the _ two- 
inch caused no 
particular diffi- 


PRESSURE 


GAUGE culty. The two- 

CONNECTIONS! inch tubing in 

the well was not 

disturbed, but 

“TAPERED FLOW left hanging in 
STRING 


the same posi- 
tion as when the 
well was pump- 
ing. It is set 
several feet off 
bottom with the 
top perforations 
of the anchor 
joint just above 
the top of the 
sand. The bot- 
tom of the tap- 
ered string is 
suspended just 
above the stand- 


FLANGE UNION 


2-INCH TUBING 











ELL CASING 











. = ; ing valve seat 

Sketch showing details of the hook-up now in 

use at most of the wells flowing through small 
tapered tubing. 


in the lower end 
of the two-inch. 
Long recessed couplings and steel swedge nipples are used 
on the tapered string and the time required to run it is 
about the same as for a string of sucker rods. In the ac- 
companying sketches and photographs the latest improved 
type of hook-ups in use are shown. It will be noted that 
no packing is used, all joints are threaded or of the ground- 
joint flange type. On some of the first wells equipped for 
flowing the connection from the top of the flow string into 
the flow line was a long goose-neck of one-inch pipe. These 
favor of the improved type ot 
hook-up in illustration, because during cold weather they 
become plugged with paraffin. On one or two wells it has 


are being discarded in 


been necessary in cold weather to pull and steam the upper 


200 to 300 feet of tubing on the flow string because ot 
parattin trouble. All flow 
halt 
tween one of these wells and the separator is eighty 


During cold spells, 


lines are two-inch, and two are 
The difference in elevation be- 
feet. 


almost a mile long. 
the past winter, the oil in these lines 
would become so chilled that the back pressure on tubing- 
head at the from 15 pounds to 60 and 
SO pounds per square with this high 
pressure on the tapered tubing the wells continued t 
that 
irom critical and can be 


well would increase 


inch. Keven back 


flow, 


tapered 
depende dl on 


evidence attesting to the tact the design of 
tubing used is far 
to operate over a reasonably wide range of pressure con 
ditions in the well. 


The tubing pressure and volume of gas produced, taken 


shortly after they were placed on natural flow, and the ie 
and amount of tapered tubing used on thirteen wells 4-, 


. _ ‘ are 
given in the accompanying table. 


It will be noted that the 
largest size tubing on the tapered string of two of the Well 
° a ° ‘ Hs 
is only 34-inch diameter. 


Two-inch tubing Lengths and size 


press. Gas Vol. used in tapered stri 

Well th./eq. ia. MCu. Fe. %” yo ee - 

a 300 40 1680 820 
b 230 30 620 1000 880 
c 160 30 2000 50 

d 200 15 1000 620 880 , 
e 225 30 1800 620 
f 200 30 1900 60 

£ 150 35 1750 oe 
h 230 40 1500 1000 
i 325 30 1880 620 
j 170 40 2500 
k 190 40 1500 1000 
I 210 10 1400 440 620 

m 225 20 600 800 500 600 


Operation of the wells is checked daily by the pumper, 
who, by means of a set of small pressure gauges which he 
carries with him, takes the pressure on the casing, two-inch 
tubing, and flow-tubing, He can immediately 
detect trouble in the well by pressure irregularities. Th 


respectively. 


pressure readings are recorded on a printed form and sent 
into the office daily. The two inch Pus line that is con- 
nected into the casinghead and was in use for drawing off 
the gas to the casinghead gasoline plant on the lease when 
the wells were pumping has not been removed from any 
of the wells. A small needle valve has been inserted jn 
this line just at casinghead and is used for feeding small 
quantities of gas into the two-inch tubing 
“dies” or has “loaded up”. 


when a well 
One of the best wells in the 
group has flowed continuously 
tapered tubing was installed by feeding small quantities of 
gas into the two-inch tubing. 
ably be dispensed with by 
another design. But as it desired to make this 
change a small amount of gas is bled into the two-inch tub- 
ing to keep the well flowing steadily. This is another illus- 
tration of the flexibility of the method. If the volume of 
gas produced by a well is insufficient to maintain a steady 
flow or 


whole been almost. since 
This assistance could prob- 
installing a tapered string of 
Was not 


high back pressure causes the well to flow by 














4 STARTING PROCEDURE 
a, sie 


FLOW SMALL WELLS 
NATURAL FLOW OPEN VALVE °A” AND CLOSE VALVE*B” 








INTRODUCE AIR OR GAS INTO 2-INCH 
TUBING THRU VALVE °A” UNDER SUFFICIENT PRESS- 
URE TO FORCE FLUID DOWN BELOW BOTTOM OF 
SMALL TUBING ANDO UP INTO CASING. PRESSURE 
NECESSARY TO START WILL BE EQUAL TO STATIC 
HEAD OF FLUID ABOVE BOTTOM OF SMALL TUBING 
PLUS CASING PRESSURE IF ANY. IF INPUT PRESSURE 
IS LIMITED VENT CASING BEFORE INJEC TING GAS TO 
2-iINCH TUBING 


REGUUAR 
PUMPING 


STRIN i” 








ONLY ENOUGH GAS SHOULD BE AD- 
MITTED TO CAUSE THE WELL TO FLOW BY SLUGS 


FLUID IS GRADUALLY LOWERED IN 
CASING UNTIL BOTTOM OF 2-INCH IS REACHED 
PRESSURE IN CASING ANDO 2-INCH WILL THEN BE 
EQUAL. 


CLOSE VALVE “A” SMALL AMOUNTS 
AT INTERVALS AFTER VALVE “B" IS OPENED 


GAS-LIFT FLOW SAME AS ABOVE EXCEPT VALVE 
REMAINS OPEN AFTER VALVE “8” IS OPENED. ONLY 
ENOUGH GAS FROM OUTSIDE SOURCE [S ADDED T0 
FORMATION GAS TO CAUSE STRING TO OPERATE 














a EFFICIENTLY. AS THIS MAY BE VERY SMALL, |/2- 
INCH OR |/4-INCH NEEDLE VALVES ARE NECESSARY 
HERE UNLESS REDUCING ORIFICES ARE USED. IF 
PRESSURE DROP IS CONSIDERABLE DURING COLD 
WEATHER THESE SHOULD BE USED TO PREVENT 
' FREEZING 
NH 
at 


%NOTE— IN MOST CASES BYPASS THRU “BY IS NOT 
NECESSARY 














Instructions for starting flow of small wells. 
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“heads”, the flow can be steadied by feeding a small quan- 
tity of gas into the two-inch tubing. 


One of the wells is equipped with a packer on the bottom 
of the two-inch tubing to pack off between the tubing and 
casing. This well is sensitive to small pressure changes 
and “loads up” By using a packer this trouble has 
been entirely eliminated and the flowing characteristics of 
the well vastly improved. Further, the well starts up easily 
without assistance after a shutdown. There seems to be 
ample evidence to incline to the belief that their universal 
use would be bene ficial in maintaining steady flow in small 
wells of low gas pressure produced through small tapered 
tubing. These wells are producing from the Burgess sand, 
the uppermost member of what is known in the region as 
the Mississippi lime, and the gravity of the oil is 39 to 40 
degrees A. P. I. Gas-oil ratios are by no means uniform, 
the lowest being about 800, the highest about 2000, and the 
average from 1000 to 1500 cubic feet per barrel oil. Even 
though the flowing efficiency may be these 
ratios are, from the standpoint of cost of well operation, 


easily. 


low, eas-oil 
economical, for dry gas from the casinghead plant is used 
for repressuring. There is the compressing this 
gas to about 500 pounds, but this cost is partly offset by 
) gas produced with the oil due 
to enrichment of gasoline content. The average operating 
pressure of the wells is 15 pounds on the flow string and 
from 200 to 250 pounds on the two-inch tubing. In cold 
weather the pressure at the tubing head of the flow string 
may be much greater than this. 

Save for one well that has a packer on the bottom of the 
tubing, almost all have to be given artificial aid to 
start the flow. If the well pressure is not sufficient to 
unload the well, extraneous gas has to be supplied through 
the tubing. trouble was experienced at first in get- 
ting the wells started after a shutdown, so an instruction 
sheet was made up outlining the starting procedure to fol- 
low. The needle valve in the two-inch pipe through which 
the input gas is supplied to start the flow, has to be shut off 
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Hook-up at a well flowing through small tapered tubing run in 


two-inch tubing. The 


f one-inch is connected into the two-inch 
ow line at the well 


head. Note the gauges for taking daily 
pressure readings. 
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gradually after the wells start flowing. If shut off too sud- 
denly it is likely to “kill” the well. Also too much gas 
may depress the fluid level in the two-inch too low and 
prevent the oil from entering the flow string. The nature 
of the flow from the tapered tubing is a quiet, steady, con- 
tinuous spray. Paraffin trouble in the flow lines has been 
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Sketch showing details of improved hook-up for gas-lift or natural 
flow through small tapered tubing, run in two-inch tubing. 























the greatest trouble encountered in the operation of the 
wells, but this will be remedied to a great extent by changes 


in well and flow line connections. 

It is modestly declared by those in charge that while the 
results thus far obtained have been satisfactory, it is yet 
too early to pass on the ultimate merits of small tapered 


tubing for small wells. It known that operating costs 
have been reduced. Total lease costs over a long period 
will be necessary to get a true picture of the economies 


effected. Long-term results will best disclose the possibil- 
ities of the practice of flowing small wells through tapered 
tubing properly designed to meet the conditions. 
discounting the fact that gas is being 
to maintain a uniform rock pressure, enough has been ac- 
complished with this group of small wells to demonstrate 
the flexibility of tapered tubing and dispel the fear that 
frequent changes are necessary. If the design of flow string 
is based on an accurate knowledge of the reservoir and well 
conditions, a small well can be made to produce economi- 
cally over a wide range of pressure conditions. 


Even after 
returned to the sand 
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Methods of 


Treating High Octane Gasoline 


By F. R. STALEY 


N ORDER to retain all of the anti-knock value in a 

motor fuel, suitable treating methods must be used to 

refine it. Various processes are being used by refiners 
of high octane gasoline. The treating costs and the effi- 
ciency in removing gum-forming and corrosive sulphur com- 
pounds are important considerations. The problem is to 
remove all of the objectionable constituents at a minimum 
cost without reducing the anti-knock rating. 

High octane gasoline is generally produced by cracking 
or by reforming. Steady improvement has been made in the 
art of cracking and in the design and construction of this 
type of equipment. The cracking capacities of American 
refineries have shown phenomenal growth in recent years, 
and this progress still continues. 

While the petroleum refining industry is the second larg- 
est consumer of sulphuric acid in the country, during 1931 
its consumption decreased 14.1 per cent over the previous 
year. This reduction was considerably greater than the cor- 
responding decrease in crude oil charged to stills. There 
are a number of reasons why refiners are using less acid; 
first, because the percentage of sweet crude refined has 
greatly increased due principally to the enormous East Texas 
production, and, second, the fact that sulphuric acid reacts 
with valuable anti-knock compounds in the gasoline makes 
it an undesirable reagent for some distillates, consequently 
other methods have been adopted. 

Sweet crudes may also account for some of the decreased 
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Cold treating plant of the Standard Oil Company of California. The frost-covered tanks are used to settle acid 
sludge, the treaters are in the center, and the refrigeration equipment is visible in the background. 


consumption of litharge; however, refiners using plumbite 
solutions for sweetening usually regenerate the black strap 
by blowing with steam and air or by the use of chlorine gas, 
and also other chemicals are being more extensively used to 
sweeten gasoline. 

Bridgeman states that gum is the residue left on evapora- 
tion of gasoline, while resin separates from the liquid phase. 
Further, the formation of gum seems to be closely connected 
with oxidation processes, while resin appears to be formed 
as a result of polymerization due to catalytic action. 

Some refiners treat the various fractions of their gasolite 
separately since certain fractions may require little or no 
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chemical treatment. Investigations conducted by the United 
States Bureau of Mines at the Bartlesville Station indicate 
that proper fractionation will reduce the cost of manufac. 
turing gasoline from high-sulphur petroleum by eliminating 
some of the treating costs. 

The Gray Process is one of the most efficient methods of 
refining cracked or reformed gasoline. Since the demand 
for high octane gasoline has become so important many 
more Gray installations have been made. It can be used in 
connection with any cracking process to produce a nop. 
gumming, colorless fuel with a knock rating at least as high 
as that of the raw cracked product. 

A typical installation usually consists of two towers which 
are charged with Fuller’s earth. The vapor can be passed 
through them either in series or in parallel. The diolefines 
and other gum-forming compounds are polymerized by the 
clay, and then are trapped out of the system. The last traces 
are separated in a small fractionating tower. Acid treat. 
ment is entirely eliminated by this process. 

Gasoline produced by vapor phase cracking possesses high 
anti-knock properties, but it is a difficult problem to treat 
it efficiently. The Gyro Process Company has developed a 
process to treat cracked distillate in the vapor phase, using 
fine contact clay. The clay is fed into the liquid being 
charged into a tube still where the mixture is heated to 
about 600 degrees F. under pressure and at high velocity 
through the tubes. Then the pressure is reduced and the 
mixture enters a_ vaporizer 
where the polymers and clay 
separate and the gasoline vapors 
pass on to a fractionating tower. 
The clay and polymers are cooled 
and run through a filter press, 
The character of the distillate 
determines the amount of clay 
required and the time the mix- 
ture is maintained at the elevated 
temperature. A water white 
stable gasoline is produced. Al- 
though the process was designed 
especially to treat vapor phase 
cracked distillate it can be effec- 
tively applied to other distillates. 

This also is a vapor phase 
process. Gasoline vapor is 
passed through boiling metallic 
salt solutions, usually zine chlo- 
ride is used. A stable gum-free gasoline is produced. Lach- 
man states that the treatment with zinc chloride solution is 
best accomplished by an equipment which brings about int- 
mate mixture of the gas and liquid phases at a temperature 
between 302 degrees F. and 347 degrees I’., where the zinc 
chloride solution has a concentration ranging from 70 to 
85 per cent, and at such a rate of passage that from two to 
twelve seconds are allowed for the process to complete 
itself, P 

The net consumption of zine chloride is from 0.1 to 0.5 
pounds per barrel treated. The recovery for reuse is simple. 
The discharged liquor is diluted with water to 50 or 60 per 
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A small amount of heavy oil on 
Most of the 
ic chloride settles out as a heavy liquor which is used over 


cent and allowed to settle. 
the surface is skimmed off for cracking stock. 


zit 


again with or without reconcentration. The final emulsion 


is filtered on a continuous filter. The cake contains recov- 
erable zinc, and is readily soluble in dilute hydrochloric acid. 

A number of methods have been developed using sulphuric 
acid for treating cracked gasoline in such a manner that the 
reaction can be controlled better than by ordinary methods 
of contact. 

The Standard Oil Company of California acid treats 
cracked distillate at reduced temperatures. By this means 
The refrigeration 
costs are quite low, and the acid consumption is reduced. 

The Stratford Process uses a contactor to obtain intimate 
The distillate is then 
The treating time is 
reduced to seconds, and the acid sludge is in contact with 
the oil for approximately thirty seconds only. The installa- 
This is one of the most 
eficient methods of using sulphuric acid for treating. It 
is especially applicable to distillates high in sulphur content. 


the anti-knock constituents are preserved. 


between the distillate and the acid. 
completely separated in centrifuges. 


tion employs counterflow system. 


Gardner and Higgins recently presented a paper before 
the American Chemical Society on the uses of magnesium 
hvdroxide in the petroleum in- 
dustry. It is mined as the min- 
eral Brucite. 

The authors state that it is 
adaptable to four processes in 
the industry, as follows: phenol 
removal, hydrogen sulphide re- 
moval, neutralization of acidified 
stocks and the conversion of 
mercaptans to disulphides or 
sweetening. 

Phenols are of particular im- 
portance in cracked gasolines. 
They have an undesirable odor, 
being acidic they are corrosive, 
and are believed to play a part 
in gum formation. 

Results show that with a sus- 
pension of magnesium hydroxide 
large amounts of hydrogen sul- 
phide can be rapidly removed 
from liquid or gaseous hydro- 
carbons, and that the base can 
be readily regenerated. 


is displaced with water, the base boiled with the water, fol- 
lowed by boiling with two per cent sodium hydroxide and 
washing twice with water, after which the washed material 
is dried in situ, and is ready for another cycle. 

After being treated the gasoline is usually sweetened so it 
will pass the doctor test. Sodium plumbite is most exten- 
sively used for this purpose. The spent solution is usually 
regenerated which greatly reduces the cost. 

Sodium or calcium hypochlorite is used for sweetening in 
many plants. According to Rue and Espach, if the product 
to be treated contains excessive amounts of free sulphur and 
is doctor sour the doctor method of treating usually gives 
better results than the hypochlorite. 

Some refiners use ammonia copper sulphate or blue solu- 
tion for sweetening. It is claimed to have certain advan- 
tages on some distillates. 

Dr. Dunstan of the Anglo-Persian Oil Company has re- 
cently been granted a British patent for a method of de- 
odorizing petroleum distillates. Certain oils containing or- 
ganic sulphur compounds are not completely deodorized or 
sweetened with sodium plumbite treatment. Such oils are 
deodorized in a two-stage treatment, first with sodium plum- 
bite, and then with chlorine or a chlorine compound such as 
sodium hypochlorite. Thus the mercaptans and sulphides 





Granular* magnesium hydrox- 





ide is applicable for neutralizing 
acidified stocks. 
Sweetening with 
magnesium hydroxide was found 
to parallel plumbite ; 
of sulphur balance. 


easoline 


weetening exactly from the standpoint 
Magnesium basic mercaptides, gasoline 
soluble, are formed when a gasoline containing mercaptans 
is passed through a column of dry magnesium hydroxide; 
elementary sulphur reacts with these forming disulphides. 
_ Commercially, two towers four feet in diameter and 20 
eet high are connected in series. They are equipped with 
drying coils having a surface equivalent to about 25 square 
feet per ton of Brucite. Steam is used for he: ating. The 
Brucite is contained in the towers on perforated plates. The 
stock to be sweetened is pumped into the bottom of the tower, 
a portion is by-passed through a smaller receptacle contain- 
ing roll sulphur where it picks up enough sulphur to com- 
plete the reaction. 


When the efflux becomes sour the gasoline in the columns 
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A two-stage pressure distillate rerun unit in a Gulf Coast refinery. 


are completely removed and the oil sweetened. Due to the 
relatively small proportion of the mercaptans and sulphides 
present only a small amount of sodium hypochlorite is re- 
quired for the substantially complete sweetening of the oil. 

Much progress has been made in the methods of producing 
and treating high octane gasolines. Many of the more im- 
portant treating methods have been briefly outlined. De- 
tailed descriptions of these various methods may be found in 
the literature. The most suitable method of treating a gaso- 
line will depend upon its manufacturing process and the 
crude from which it originates. 
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Entrance to Tunnel No. 3 (800 feet long) 


KILLFUL application of practical mechanical ingenu- 
ity, ample usage of cement and rotary drilling mud, 
together with explosives, and advantages taken of cav- 
ing banks of a gigantic crater have enabled M. M. Kinley, 
well-known oil well fire fighter and wild well capper, of 
Tulsa, Oklahoma, to successfully terminate the wild, uncon- 
trolled flow and fire of the famous Societe Romana-Ameri- 
cana No. 160 well in the Moreni, Roumania, field. 
The well resisted continuous efforts to subdue it since it 
caught fire on May 28, 1929. 
of dollars were spent in these attempts to control it, includ- 


Many hundreds of thousands 


ing expenditures for the construction of three long tunnels, 
drilling of two offset wells for the purpose of trying to 
circulate mud into the producing sand, building of a large 
blower suction plant, railroad lines and many other items. 
During endeavors to bring the flow under control a total of 
14 lives were lost, the majority of which 
the explosion of the tunnels. 


were claimed in 
Because of such discouraging 
and disastrous results in the background of its history the 
belief grew that the well could not be brought under control. 

Romana-Americana No. 160, probably the 
producer ever found in the world, was estimated to have had 
an initial production of 250,000,000 cubic feet of gas daily, 
expelled by a pressure of 2500 to 3000 pounds per square 
inch. The tremendous force of the pressure was sufficient 
to stall the slush pumps while they were laboring at a pres- 
sure of 1440 pounds per square inch in delivering 10 pounds 
per gallon mud and to blow 4750 feet of 634-inch drill pipe 
out of the hole and spread it over a large area. 

When Kinley arrived to commence his battle against the 
elements that had previously defied man and his inventions, 
he found the the had 
cratered, until it nestled in a hole 250 feet in diameter and 
65 feet deep. 


joints of the 14-inch casing string were cut away by sand 


largest 


gas 


loose formations surrounding well 


Two of the tunnels had exploded, the top 
and gravel expelled with the gas; and winter approaching 
with its accompanying rains and snows and the well making 
just enough oil with the gas to make work terribly greasy 
the 
weakened pressure and output of the well, due to its pro- 


and disagreeable. Phe only encouraging factor was 
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before explosion. 


longed open flow. 


The crater was comprised of two cavities, the inner cavity, 


much smaller in diameter and very steep as compared t 
the outer gorge, encircled the area immediately around th 
well and started about 25 feet below the surface. The top 


t 


ot the inner hole marked by a shelf or ledge, fron 


which the men did much of their work. 


was 
The destruction of 
the top joints of the 14-inch pipe to a point about 15 to 20 
feet below the bottom of the pit greatly increased the difl- 
culties and probabilities of quickly capping the well as this 
condition made it impossible to attach flow connection ont 
the outlet string. 

The tremendous task of overcoming these obstacles before 
placing the well under control is best shown by Mr. Kinley’s 
The diary shows seven months passed from the tine 
\ugust 3, 1931, until the out- 
1932. 


Chupp, an American, who was formerly assistant drilling 


diary. 
Kinley commenced work on 
put was turned into gas lines on February 7, Grady 
superintendent for the Societe Romana-.\mericana company 
in the Ploesti field, served as assistant to Kinley during the 
entire fight. The two men with the aid of a Roumanian, 
Costica Lupa, did all the work accomplished within the 
crater; the government permitting only three men to enter 
the hole. 

\fter spending several days doing preliminary work, 
which consisted of installing steam and water lines, the well 
was shot twice with 50 kilograms of 90 per cent gelatin, the 
last explosion smothered the flames for a few minutes on 


August 10th. It was then decided to bring the flames int 
a concentrated position, previously they had been spread 
out fan-shape, and to remove them from their proximity 
to the mass of red-hot steel wreckage, sufficiently heated 


to cause re-ignition, lying around the well head. Concentra: 
tion of the flames was accomplished by construction of 

35-foot height sheet-metal stack of 18-inch diameter, light- 
weight pipe, which projected from a funnel-shaped base. 
This device was placed over the flame by sliding it down te 
side of the cavity and raising it upright into position with 
the use of a tractor. The large funnel base trapped the 
flames as they leaped from the mouth of the well and ex 


The PETROLEUM ENGINEER 










































ag ge 





pelled them in a single column at the top of the stack. 
By swinging explosives over the top of the stack, achieved 


by stringing a cable across the crater, the well was shot 
twice without effect, probably due largely to difficulties of 


However, the 
second shot broke one of the guy wires, permitting the 
Because of this accident and the difh 


properly locating the shots by this method. 


stack to fall over. 
culty of accurately placing a shot suspended on a cable, 
other plans for combating the fire were made. 

After putting out numerous small fires jetting forth from 
the walls of the crater the men were able to work in the 
pit, which permitted them to fish out considerable steel 
junk from around the mouth of the well. They also deep- 
ened the crater, concentrating the flames in a more central- 
ized location. failed at, the 
well, was to rig up a blower at the entrance to tunnel No. 1, 
which undertaking was somewhat more successful than pre- 
vious attempts in that the flow from the mouth of the well 
Before the blower or suction machine could 


The next step taken, having 


Was reduced. 
be rigged up it was necessary to clean out the tunnel, in- 
cluding extraction of a string of four-inch drill pipe left in 
the tunnel by other workers. This later proved a most 
vital operation, as clearance of the tunnel finally allowed 
the well to be successfully controlled. When the drill pipe 
string had been pulled out a 10-inch string of casing run- 
ning through the tunnel to a point below the mouth of the 
well was left clear and the suction blower was attached to 
this pipe. When the blower was started it drew off a 
sufficient portion of the gas, expelled it into the air at the 
tunnel entrance, to reduce the flame about 50 per cent. 
While cooling off the banks of the crater, preparatory to 
shooting the well again, the water placed in the crater, to- 
gether with recent rains, so softened the banks that they 
caved in, putting out the fire. This was a very important 
discovery as the knowledge gained permitted the men to 
extinguish the flames with comparative ease whenever it 
caught fire again. 
ously occurred at 


The caving in of the banks had previ- 
various intervals without affecting the 
well, but because of the outlet through the suction blower 
and the resulting reduced flow at the well mouth the pres 
sure Was not sufficient to withstand the landslide. 

The pit of the crater by this time was filled with water 
and mud, which the gas intermittently broke through, and 
while extracting this fluid mixture the well caught fire again 
from the ejector (September 28th). An attempt was then 
made to lubricate the well with water through tunnel No. 3, 
which tapped the casing 250 feet below the top of the hole, 
and later 400 sacks of cement were poured through the third 
tunnel in attempts to seal up the producing horizon, but 
evidently these fluids did not reach the desired destination 
as no effect on the flow of the well resulted. 

Since the best results had been obtained through the first 
tunnel it was decided to make another attempt to divert the 
entire flow through this tunnel, for which purpose a special 
device in the form of an expansion bit, having a butterfly 
type valve at the end, was constructed. The butterflies, or 
clappers, were expected to spread out and upward when the 
gas pressure hit them and in this manner seal off the 14-inch 
casing at the ti p of the 10-inch pipe connection (see figures 
1 and 2), and thus direct the gas flow through the pipe 
outlet in the tunnel. The expansion bit was run through the 
10-inch tunnel pipe by attaching it to the end of a string 
ot 8-inch pipe. When the bit penetrated the 14-inch flow 
casing some obstruction prevented both clappers from fully 
opening, but approximately a 50 per cent reduction in the 
size of the flow at the well mouth was noticeable. 

Since 75 per cent of the original flow, including that 
drawn off the suction blower and that diverted through the 
tunnel by the expansion bit, was now going through the 
tunnel, the size of the well was materially smaller and this 
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Early view of well. Note: twisted steel wreckage which later caved 
into the crater as it was formed. 


encouragement caused the tire fighters to again direct their 
attention to capping the well at the well head. Explosives 
placed in the walls of the crater caused the banks to hy- 
draulic, again snuffing out the flame. After extracting water 
and mud for several days, considerable time was devoted 
to removing twisted particles of the rotary drilling machin- 
ery, but while using explosives to loosen these pieces of 
equipment the gas was ignited from one of the shots on 
November Ist, but again the fire was extinguished by caving 
in the banks and the men returned to the work of removing 
water, mud and junk from the pit. Practically all of the 
steel wreckage was removed at the end of a week, including 
such equipment as a rotary slush pump, a crown block, a 
rotary table and much pipe, but the drilling engine was never 
located. To expedite removal of earth and debris from 
the crater a small tramway had been built and was the 
principal means of extracting material from the hole. The 
crater, at this time, was deepened around the well in hopes 
of locating the top of the 14-inch casing, but anticipations 
of finding it were given up, apparently it was 15 to 20 feet 
below the bottom of the pit. 

Some obstruction was apparently over the top of the pipe 
as the gas flow was spread out in a fan-shape, about six 
feet across, so it was decided to again try the funnel and 
stack device; however, a new one of much heavier material 
was constructed. The funnel, or hood, was made of boiler 
plates and measured 8x8 feet, while the stack was made 
of 1214-foot diameter pipe 15 feet in length, connected to 
the funnel by a two-foot nipple. This funnel was placed 
over the flame on November 26th and preparations for ce- 
menting it into place were made and carried out during the 
next several weeks. 

Phis cementing operation Was composed of pouring 10 
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Illustration of conditions at the well. See how the top 
of the 14-inch casing has been cut away and how tun- 
nel No. 1 tapped this string of pipe. The drawing also 
shows lower portion of the crater with funnel device, 
by which means the well was capped through injection 
of cement, in place. 


feet of cement in the bottom of the crater for the aim of 
congealing the hood in place. Later, earth was placed on 
top of the concrete until a total of 25 feet of material lad 
been deposited in the hole. This lay-out proved sufficient 
to hold the hood in place and there followed a total of six 
cementing operations, carrying hopes of solidly congealing 
off the open space between the 14-inch casing and_ the 
funnel. A precaution taken before completing this work 
was to cement the annular space between the eight and 
10-inch pipes in the tunnel, so they could withstand the full 
force exerted by the well should it successfully be diverted 
through this channel. 

When cement in the tunnel had set, three cars of cement 
were poured through the stack without results, but an addi 
tional carload caused it to break through to the surtace by 
channeling around the huge concrete block and through the 
earth fill on top of the block. This necessitated placing 
more dirt on top of the concrete base. 

Since it was not desired, at this stage, to permit the ce- 
ment within the stack and funnel to harden solid (it being 
necessary that the space between the pipe and hood be prop- 
erly cemented before filling up the device), because this 
would have made it impossible to again inject cement 
through the stack, the valve on top of the projecting up- 
right pipe was frequently opened; the pressure of the well 
blew out the cement within the stack at such times (it held 
135 sacks). Later, in order to leave a portion of the cement 
within the hood and stack a three-inch outlet was placed on 
the stack and a part of the gas taken off in this manner. 

After 700 sacks of cement had been used in this fashion 
very little gas was leaking around the crater; however, cir- 
culation had not been established between the mouth of the 
well and the tunnel and which was necessary to assure a 
perfect cement job that would accomplish the desired effect 
of shutting off the top part of the 14-inch casing and send- 
ing all the flow out the tunnel. 
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Finally despairing of hopes to successfully establish " 
ment circulation a big dose of heavy rotary mud Was sub. 
stituted. Upon the injection of this fluid all the channel; 
in the soft formations surrounding the well were sealed off 
and circulation secured by the flow going down the stack 
entering the 14-inch casing and ihe returns coming oyt the 
tunnel eight-inch pipe. Cement circulation was then an easy 
matter and was followed by a cement job of 250 sacks 
which was allowed to harden. 

When the three-inch outlet on top of the stack was opened 
no gas escaped, the entire flow continuing to go through the 
eight-inch within the tunnel, illustrating that the job had 
been successful; the cement evidently setting solid and com. 
pletely between the hood and the 14-inch pipe. But, when 
the entire gas flow was directed through tunnel No, 1. the 
pressure blew out the cement between the eight and 10 inch 
pipes, so, on January 28, 1932, this cement job was again 
performed. 

All of the work which followed consisted of preparing 
the well for production by connecting up the tunnel flow 
line. The first step was the construction of a split joint 
of pipe, in the shape of a : one end of which rose vertically 
into the air and the other laid on the ground. This de- 
signed hook-up was attached to the end of the eight-inch 
pipe at the mouth of the tunnel, and while the gas was dis- 
charged through the vertical branch of the pipe the other 
was connected up with four oil and gas separators. After 
these connections had been made and the separators, in turn, 
connected to a nearby gas line the flow was turned into 
the separators by closing the vertical line and opening the 
horizontal one. This operation was completed at noon, Feb- 
ruary 7, 1932, and at that time the well produced its first 
output into the company lines, although it had been two 
years and eight months previous when it blew itself in, 
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The outside crater and first funnel-stack device. Note: inner crater 
is not visible. 
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Construction Costs Lowered by 


CiosE INsPECTION of WELDING 


By J. H. DAMERON 


N THE present era of weld- 

ing construction, records of 

perfect and near perfect 
work are frequent, but occasion- 
ally one stands out prominently. 
Such a record was recently es- 
tablished by the Gulf Pipe Line 
Co. of Oklahoma in the build- 
ing of 40 miles of eight-inch 
line. The line was electric 
welded by welders who had lit- 
tle or no experience in pipe line 
welding and not a single leak 
developed when the line was 


fe) 


initially tested with oil at 825 








pounds pressure. Since then it 





has given service without any 





trouble developing. 
This line is an eight-inch oil Detail of typical welded point showing finished weld and position of dollies. 

carrier running from Perryman 

station near Jenks, Okla., to Grayson station near Henryetta, are method of welding was used for both the firing line and 
Okla. It was built entirely by company employes, most of — bell hole welds. The pipe was random 40-foot plus, double 
whom would have been laid off during a slack period or bell end lengths weighing 28.55 pounds per foot with a 
had their work prorated. In order to employ as many men — wall thickness of .322 inch. The back-up rings were made 
as possible, all of the ditching was done by hand. Despite by cutting the plain ends off the long lengths of pipe before 
the prevailing inclement weather at the time, the welding the ends were belled out. They were cut to a length of 


was completed in about 21 days and the entire job com- about seven inches and beveled on both ends for the dual 
pleted in less than 30 days. purpose of permitting them to slide more readily in the bell 
One of the interesting features connected with the con- ends of the pipe when it was lined up and also to offer less 


struction was the welding procedure employed. The shielded _ resistance to flow through the line. No particular effort 
was made to obtain welding 
speed during construction, but 
close attention was given to ob- 
tain good welds. Most of the 
welders had no experience in 
pipe line welding. They did 
have, however, considerable ex- 
perience in electric welding in 
shops, tank farms and at sta 
tions. These men were given a 
short course of instruction and 
sent out to the firing line, while 
the more experienced welders 
were used to make the bell hole 
welds. 

On the firing line the pipe 
was lined up in sections con- 
taining anywhere from five to 
13 lengths, depending on the na- 
ture of the terrain. All of the 
pipe was lined up on dollies 
identical to those illustrated. 
These were made with angle 
iron with the rollers set near 
the two ends. The rollers were 
made by cutting circular discs 





w- 272% ~ SS from boiler plate. 
. net E ns - rye . 
Iwo dollies were usually 
Cross section of beveled joint showing beveled chill band position in double bell pipe. placed under the two end lengths 
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of a section and only one under the lengths inside the sec- 
tion. The dollies were placed anywhere under the inside 
lengths from a point close to the belled end of the pipe to 
as far as 10 or 12 feet back. 

Six men and a tractor comprised the line-up crew. The 
tractor was used to pick up the pipe and bring it into posi- 
tion for stabbing the back-up ring in position, In order 
that the beveled ends of the pipe might be spaced more uni- 
formly a spacer ring was used in the line-up work. Just 
before the pipe ends were brought together the ring was 
inserted to keep the two ends spaced about i of an inch 
apart. The _ rollers 


each bead by working the welding rod back and forth aeros 
the vee. In making these welds it was practice to start at 
the bottom of the joint and weld around the Pipe as far 
as the welder could reach. This was usually half way up 
the side being welded. The welder then changed Positions 
and welded the same distance on the other side of the Pipe 
With the most difficult half welded the welder completed 
the comparatively easy top half of the weld. 

When the welding was completed those in charge of the 
work felt certain that each weld had been perfect, Be 
that reason it was decided to test with oil rather than with 
water or air. The line 





were placed on skids 
whenever necessary to 
bring it in an approxi- 
mately straight line. 
When the pipe was 
properly spaced and 
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in alignment it was 


tack welded to hold it 
in place for the firing 





line weld. Two tack 
welds were usually 


made, one on each 
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WELD 


Was cut into main line 
service and the pres- 
sure built up to &25 


CHILL BAND 










p uunds. The pressure 


<—ZZZTZ LLL . x 

Q was held at that point 
y < p yn 
4 


Z for a few hours With- 






out a drop, indicating 
no leaks in the line. 
Since that time the 














line has been in sery- 
ice without anv leaks 
developing. 








side of the pipe, and 
each weld was about 
an inch to 1'% inches 





long. 





Because it was de- 
sired to give as many 
men employment 


as 


WELD 








A firing line weld- 
ing crew was comprised of one welder and a helper to eacl 
easoline engine-powered generating machine. The helper 
attended the generator, placed the welding rods and cleaned 
Attached to each 
crew were helpers to turn the pipe with chain tongs dur- 


each of the welds made by his welder. 


ing the roll welds. 
A w%s-inch welding rod was used to make the first bead. 
The burning-in bead fuses to the pipe and back-up ring and 


is made as the pipe is slowly rotated. Upon completion of 


the weld the helper used a hooked and sharpened tool to 
clean the scale deposit from the weld. The latter forms 
as the weld progresses. It flows from the rod as it is 
melted and its purpose is to prevent oxidation during weld- 
ing. After the scale was scraped the weld was cleaned to 
a bright finish with a wire brush. This was done to permit 
close inspection and to insure proper fusion of the finishing 
bead. 

The finishing bead was made in identically the same man- 
ner as the burning-in bead except that a one-quarter-inch 
rod was used. The finishing welds were usually flush with 
the pipe or slightly higher. These welds were scraped and 
brushed to permit close inspection. Each weld was in 
spected for neatness in workmanship and to determine how 
the finish of the weld lapped over the starting point. During 
both the burning-in weld and the finishing weld the gen 
\ complete 


pounds ot weld- 


erating machine was operated at 300 amperes. 
firing line weld required approximately 1 
Each welder usually turned in between 45 and 50 


ing rod. 
firing line welds daily. 

Bell hole welding consumed twice to three times as much 
time as a firing line weld because of the difference of 
welding procedure. The amperage of the generator was cut 
down to 200 to 250 amperes so the work could be carried 
on more slowly when the welder was working on the bot- 
tom half of the joint. With the lower alperage the rod 
melted more slowly and the molten material fused with the 
parent metal and cooled more rapidly. 

The sections of pipe were lined up with the aid of tractors 
and the free ends of pipe were spaced about i% of an inch 
apart before being tack welded. ‘The tie-in welder made 
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possible the pipe line 
company did not use 
any of its ditching machines. Instead crews were employed 
and paid on a footage basis to dig the trench by hand. The 
scale was arranged so the men could earn from $4 to % 
daily. Originally the specifications called for a trench 24 
inches deep, although one 22 inches was all the depth de- 
sired. The extra depth was suggested to insure getting a 
ditch 22 inches deep. The first few days, however, indi- 
cated no trouble would be experienced in getting a ditch 
22 inches deep because all of the ditch was measuring 24 
inches or better. The orders were then changed, requiring 
the crews to dig 22 inches deep and even then the crews 
dug their trenches a little deeper than the required depth. 
Most of the ditching Was comparatively Casy because the 
eround had been softened by frequent rains. About five 
miles of the right-of-way was through rocky country that 
made it necessary to use blasting material. The back-tilling 
was done with machine and by hand. 

Because of the prevailing bad weather during the con- 
struction period, stringing the pipe was at times difficult. 
Operations were carried on from Jenks and Okmulgee and 
trucks would haul the pipe out to the nearest points 
the right-of-way. Teams were then used to “snake” the 
pipe on in to the job. 

All of the bends made were cold bends and made with 
the aid of tractors. Usually one tractor was used to weight 
down the pipe at the point of the bend while the other tractor 
was used to pull a bend in the pipe ; 

While no particular effort was made to attain speed 
welding, the welding progressed fairly rapidly. The weld- 
ing averaged about two miles per day despite the bad weather 
which slowed operations. But with the use of the back-up 
ring, lining-up was speedier and welding progressed satis- 
factorily. Of more importance, the job was completed with- 
out any leaks developing, entailing the added cost of send 


ing crews out for repairs. 
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ontrolling Gravity and Preparing Crude 
for Pipe Line Requirements 


the posted price 
for crude oil based 
on eravity appeared, the : 
hooming demand for motor fuel was met by refiners who 


HEN, years ago, oy By CHARLES P. BUCK, r 9 
Oe, Consulting Engineer, Topeka, Kansas i zons deemed wholly im- 


produced it by simple straight-run distillation. Crude oil, 
consequently, was worth to them what it contained of 
sraight-run gasoline and therefore premiums were grad- 
ally established for crudes high in volatile fractions. 

A noteworthy development of present-day petroleum prac- 
tice is the very great advance of the natural gasoline in- 
dustry. So great a factor is natural gasoline in the market 
that it already provides a surplus over the blending demand 
which formerly was its sole market and a direct market for 
special grades of stabilized and treated natural gasolines 
has been found. The great growth in the distribution of 
liquefied petroleum gases—butanes and propanes—is ample 
evidence of the manner in which the natural gasoline 
manufacturer is converting wasteful by-products into 
sources of revenue. Liquefied gases are just one of the 


many by-products of the modern natural gasoline plant. 


Natural gasoline has proved itself an anti-knock motor 
fuel of high value. The natural gasoline industry has made 
technical and economic progress of an exceptionally high 
order and has developed processes which entitle it to a 
much broader market within the scope of its peculiarly de- 
sirable possibilities. Not the least of these is its strong 
economic position in respect of the costs of manufacture. 
The natural gasoline industry, existing solely through its 
recovery of otherwise wasted raw material, can be expanded 
still further to utilize the gasoline fractions that are a 
nuisance to the refiner and, as well, treat and blend those 
fractions to a complete anti-knock fuel. This requires only 
a thorough grasp and complete acceptance of the funda 
mentals of the problem of high-gravity crudes which now 
confronts producer and refiner alike. 


The practical solution of the problem consists wholly in 
the complete removal of the troublesome impurities and 
wasteful fractions on the lease, before the crude is delivered 
to the pipe line company. When this is accomplished the 
whole industry gains. The refiner pays for, and gets, the 
crude that is most profitable to him. The natural gasoline 
manufacturer becomes an individual entity, no longer de- 
pendent on a secondary market for blending material, but 
a purveyor of a finished product. The pipe line company 
avoids evaporation shrinkage and expensive recovery of 
“tank bottoms”. The producer gains because he markets, 
in definite, measurable form, the entire production of his 
Properties. The whole industry thus brings itself into step 
with the plainly marked trend of market demand, and of 
the high efficiency essential to continued profit. 

There are many factors in present-day petroleum produc- 
tion which all contribute to the economic soundness of the 
suggested practice. The shallow sands have been pretty 
well drilled up. Others will, from time to time, be discov- 
ered, but an increasing proportion of the flush production 
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of today comes from hori- 


practical but a few short 

years ago. Crude oil from 
the deeper sands carries substantially greater volumes of 
dissolved gases, due to the great pressures under which 
oil and gas co-exist in the deeper horizons. There are 
greater and more stubborn problems to be met with in 
“cut” oil, because of the release of gas under such tre- 
mendous pressures in the presence of oil and water. The 
crude is of a higher gravity—carries a greater proportion 
of the low-boiling gasoline fractions. Possibly no recent 
fields have developed more advanced methods than have 
Oklahoma City and Kettleman Hills, which may be accepted 
as the type fields of future deep drilling production. The 
development of advanced production practice in these fields 
marks a greater general application of sound engineering 
to all phases of oil production than any previous period of 
like duration. There is now a wealth of data on all the 
problems involved. Individually, most of these problems 
have found effective solutions. 

To prepare this oil from deep wells for pipe line ac- 
ceptance—to eliminate the dissolved gases; to wholly re- 
move all water, asphaltic precipitates and colloidal earths, 
restore the waxes to complete solution, and thus effect com- 
plete recovery of emulsified oil; to remove and recover the 
lower-boiling gasoline fractions in such degree that a clean, 
stable crude of desired gravity is delivered for transporta- 
tion and retining—this can all be economically made by 
one fully-controlled operation. It is needed but to combine 
in one unit and under one control on the lease what is 
already being done under more or less casual and unrelated 
circumstances in three or four separate processes of de- 
hydration, possible degasification, vapor recovery, and re- 
covery of “tank bottoms”—all generally carried out in a 
wholly mistaken belief that all the gasoline fractions from 
the well must be crowded back into and retained in the 
crude from which they so persistently and strenuously en- 
deavor to escape. 

Start at the well-head and follow the crude through to 
the pipe line. 

Getting rid of high-pressure natural gas is the first of 
the series of problems to be met. It is a great boon to the 
producer that natural gas is being so widely distributed 
as fuel, domestic and industrial. The vast network of natu- 
ral gas distributing systems, now growing so rapidly and 
served by a system of gathering lines reaching almost every 
major field, assures a wide and stable market for all the 
natural gas not required for the most efficient operation of 
producing properties. 

Present practice in the separation of gas from oil has 
been so well described that there is no need herein of any 
extended description of practice or equipment. The gas, if 
from high-pressure wells, separated at 40 to 50 atmospheres, 
carries so little of the low-boiling gasoline fractions that it 
is ready for the natural gas pipe line without further treat- 
ment. At the same time, most of the. free water or brine 
(as distinguished from emulsion) is removed. From the 
high-pressure stage of separation the crude passes to the 
low-pressure separator, where pressure is reduced to slightly 
above atmosphere. Reducing the pressure allows some of 
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the dissolved gases to leave the crude but, actually, compara- 
tively little of the disturbing portion of it so escapes. Dis- 
solved gas is stubbornly tenacious of its association with oil. 
Observation of oil in carelessly constructed or carelessly 
maintained storage, discloses that gas escapes from the crude 
over long periods of time—a year or more—at surprisingly 
uniform rates, conducive to a high ratio of evaporation loss. 
There is, however, practically no loss of valuable fractions 
if the gas vapors removed from the oil in the low-pressure 
Separator are passed through the natural gasoline plant. 

It is after the crude leaves the low-pressure separator 
that dehydration is usually attempted. “Cut” oil has long 
been a problem for the producer to solve. The pipe line 
has placed arbitrary limits on the maximum amount of 
B. S. which will be accepted in oil offered for pipe line 
delivery. It is this accepted inclusion of B. S. which accu- 
mulates in gathering, relay and storage tanks to form “tank 
bottoms”—a loss of good, heavy fractions as well as a source 
of trouble and expense in cleaning tanks. The treatment 
of “cut” oil has also been the subject of numerous excellent 
articles in the columns of this journal, so that reference to 
existing practice will be readily grasped. 

B. S., however, is usually more than merely “cut” oil. 
It includes asphaltic or naphthenic matter, or waxy mate- 
rial which has settled out of the oil due to the refrigera- 
tion effect of gas escaping, or dissolving out, from the oil 
under conditions of great reduction of pressure, as at the 
bottom of the well. Such material occurs, usually, in asso- 
ciation with the colloidal or soapy earths that under other 
circumstances would produce a much simpler precipitate or 
emulsion. 

There is one sovereign effective means of treating such 
stubborn emulsions; that is, sufficient heat to vaporize the 
water of emulsion and to reduce the viscosity of the waxes 
to a point where they may again be dissolved in the crude. 
This degree of heat, in an open tank or system, inevitably 
causes a serious loss of the gasoline fractions which make 
high gravity. Consequently practice in dehydration has 
tended more and more to electricity and especially to the 
use of chemicals which assist in breaking up the globules 
of water in the emulsion and so cause the water to coalesce 
and settle out of the crude. Such treatment, aided by heat, 
assists in restoring the waxes to the oil. 

Heat is valuable in another direction. 
off the dissolved gases. 


That is, in driving 
That heat is an effective agent for 
this purpose is apparent to any operator of a compression 
casinghead gasoline plant who has attempted to recover 
the vapors from a steaming tank where oil is being de- 
hydrated. The condensate from such vapors 
“wild” as anything that could be imagined. 


is about as 

These re- 
leased dissolved gases belong back in the well, in repressur- 
ing and gas-lift operations. They should be removed from 
the crude on the lease, where they can be used to greatest 
advantage. 

Actually, the preparation of crude oil for pipe line ac- 
ceptance should serve to retain in it all those deliverable 
fractions of most value to the refiner; remove the asphaltic, 
naphthenic and colloidal residues; remove the “fixed” gases 
that, over long periods of time in storage, tend to escape, 
carrying with them valuable gasoline fractions, and do this 
in a manner that in greatest degree conserves the residual 
by-products of the well and also the labor involved in opera- 
tion, the investment in equipment, and the producing life 
of the property. 

The efficient solution of this problem lies in combining 
dehydration, degasification, and stripping and_ stabilization 
of the crude. 

Figure 1 shows diagrammatically how this may be accom- 
plished. Fluid from trap or surge tank enters the system 
as shown. Chemical has been used to free the crude of as 
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much water as possible before it enters the system for 
treatment, thus reducing the volume of fluid to be heated 
The raw fluid passes through a heat exchanger, takine = 
heat from the finished crude and cooling it for see fen 
delivery or storage. Thence the raw fluid passes to a wash 
tank where the partially heated crude is washed through 
several feet of water maintained at about 200 degrees F 
thus freeing the waxes, removing asphaltic precipitates, col. 
loidal earths, etc., and freeing the oil of any residual emul- 
sion. The washed oil flows thence to a pre-heater where 
it is brought to 260 degrees F-. or more, and thence into a 
stripping column which is essentially a plate still. Aboye 
the stripping column is a fractionating column, of which 
reflux and temperature controls are such as to provide the 
necessary flexibility of control of the head products, Side 
streams provide means of taking off heavier cuts of such 
gravity as is desired to blend with the product of the naty- 
ral gasoline plant to make a finished motor fuel. In the 
kettle of the stripping column are steam coils and means of 
injection of free steam. Control of temperatures in pre. 
heater, kettle and of reflux makes it possible to take off 
such fractions as will make the finished crude of a uniform 
gravity. The system is wholly a closed system, from casing 
head to pipe line, which insures recovery of all products 
of value. 

The operation of this system accomplishes these things: 

It removes all sedimentary impurities from the crude. 

It returns the cleaned waxes to solution in the oil. 

It removes all “fixed” gases from the crude, and stabilizes 
the prepared oil to a predetermined gravity. 

It can be so controlled as to deliver to the natural gaso- 
line plant such a cut from the crude as will supply the 
heavier fractions to blend with natural gasoline to make a 
complete anti-knock finished motor fuel. 

It delivers to compressor intake clean gas for well opera- 
tion, thus conserving natural gas produced for sale to natu- 
ral gas distributing companies. 

It centralizes the whole operation of conditioning the 
crude for pipe line acceptance in one unit, conserves in 
highest degree the fuel and labor required for operation, 
and with proper recording meters, provides a complete and 
continuous graphic record of the entire production of the 
property. 

Obviously such a combined unit is for the property of 
relatively large production, or for the field in which opera- 
tors co-operate whole-heartedly in uniform practices to the 
end that they may realize the maximum financial return from 
their properties. More than half the production of the 
United States is derived from small wells or closely sub- 
divided properties. where there is a large 
degree of co-operation among the operators, the same prin- 
ciples may be applied to the production from small wells 
and small properties, delivering a crude from which most 
of the dissolved gas, B. S., and a considerable part of the 
gasoline fractions have been removed and salvaged. 


In these cases, 


The oil producer is essentially a miner, but a miner.who 
produces a raw material of infinite complexity whose every 
constituent is of real financial value. The miner of gold 
or silver or copper who, in the preparation of his ore for 
the smelter, leaves in the tailings a part of his valuable 
ore ¢an rework his dump and recover the value he originally 
lost. It is not so with the oil producer. Ile cannot rework 
his tailings dump. Whatever he fails to 
in the first working of his crude is gone 


recover and sell 
irrevocably lost. 
The practice herein suggested not only enables him to real- 
ize on all the value of his production to the greatest eth- 
ciency of his property—all the g: 


eas and gasoline vapors as 
well as 


fractions—it enables 
as to give each 


stable 
him as well to so prepare each part of it 
part its greatest value in the market. 


the heavier and more 
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An Interestin g 


Plugging Back 


Job Completed 


With New Tool 


VERY 


well to an upper producing sand has recently been 


interesting job of plugging back 


completed in the Greater Seminole, Oklahoma, dis- 
trict. The mechanical operations in performing this func 
tion consisted of a combination of plugging back, whip- 


stocking and round reaming, the result of this work was an 


entirely new perforation into the shallower producing sand, 


although less than 300 feet of fresh hole was actually 
drilled. This was accomplished by the use of a -pecially 
designed tool, developed and manufactured by the [linder- 
liter Tool Company, Tulsa, Okla. The principal feature of 


the accomplishment was the work of the special tool which 























old deep 





these rivets to shear off, which action permitied the reamer 


to slide down the slope of the whipstock, cut out through 


the eight-inch casing and proceed with drilling of a ney 
hole to the pay sand. 

The hole, within the eight-inch casing, was plugged back 
by pouring cement into it until the cement level was 299 


feet above the depth of the upper pay horizon. 


While the 


cement was still soft the special whipstock and reaming 
tool was lowered into the hole and the stabbing  poins 
of the whipstock allowed to penetrate the cement. The 


well was shut down until the cement had hardened befor 
reaming. 








cut an outlet in the eight-inch casing sutticiently large to The reamer went out of the eight-inch casing at 2.46) 
eliminate any difficulty an feet and reached the 
in landing the new ——" top of the producing 
seven-inch O. D. cas- formation at 2733 
ing string through feet, after making 
the opening, and to 273 feet of new hole. 
the top of the produc 8" Casin The six-inch casing, 
ing sand, - J which is the flow 
The lower portion string to the new 
of the special tool was ; sand, was carried 
comprised of a whip- throughout the ream- 
stock, on the lower Round Ing operations because 
end of which was a p Reamer of the cavey charac- 
stabbing point for the : teristics of the forma- 
purpose of preventing \ Pa tion penetrated. \ hen 
it from turning in the \ : a drilling was started it 
hole while reaming Rivets \ | was believed the hole 
. \ celeste 7 
An extra precaution . would vary from the 
against the turning ot \ vertical about three 
the whipstock was an % degrees at the start 
. . ] 
eccentric bowl slip \ and that the hol 
located above the \ would be from 15 t 
stabbing i the 20 fee ff vertical 
tabbing point. If the YYhipstock ~, \ feet off ve te 
whipstock commenced : N when the producing 
to turn this eccentric \ Pe ga Hole horizon was _ reached. 
bowl gripped the side \ \ I sie ye e ree Was 
of the eight-inch cas- \ \ found that the new 
ing and held the whip- mages ne 1 \ \ hole had a_ tendency 
stock 1 place. OVY ~ ad \ , to straighten and 
: -re { re did not 
Attached to the up | ale viii 
; ‘viate fr the ver- 
per end of the whip \ deviate from the ve 
wk by two rivet | 1 tical as much as the 
S x ) ATS °° 
was 2 sp celal & Stabbing E \ \ owners anticipated. 
as a specia “i 
alll i oe Point ~i-P? \ \ The drawing shows the This well had beet 
signed round reamer, ia | special reaming and whip- oducine “= the 
cut from a= regular \ stock tool and_ illustrates producing from = 
TY = ed at " \ - method of plugging Wilcox sand at 4 0 
reamer. le two were _ — ’ ack and drilling the new _ 
eee eer oe \ \ hole. The small sketch feet and the decisi0 
attached together as = _ ] \ near the top shows how the luc back followed 
a means ot lowering i¢) \ \ special round reamer was 50 ~P 7S nan fe eres 
z . - iS <n \ { cut from a regular type. its decline in produc- 
the whipstock into . * cnnvery 
sa le] > a | \ tion and the discover! 
aréedmae ae hole, bu O : of a large producing 
— drilling opera ~~ ad + ig oom well in the upper san¢ 
tions were started th were a when an_ offset well 
weight placed on top s = Producing Sand. ‘en, was plugged back ane 
of the reamer was “see ee ores comple ‘ted with per- 
sufficient to cause 
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forated pipe. 
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U Pon reaching Mason City, the first 700 
miles of Northern Natural Gas Co.’s trunk- 
line project was completed. From Texas 
Panhandle into Kansas; thence across Ne- 
braska and lowa—Dresser Couplings facili- 
tated the construction. Their use on_ this 
long line testifies anew to Dresser flexibility 

and permanent tightness. 


S. R. DRESSER MANUFACTURING CO. 
Bradford, Pa. 


CANADA—Dresser Manufacturing Co., Ltd. 
32 Front Street, W., Toronto, Ontario 
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EFFECT of SIZE ON THE f oye A. SILENT* 


Member A. S. M. E, 


PERFORMANCE of DRILLING BITs 


REAL comparison of the relative digging qualities 

of various sizes of bits used for oil well drilling is 

very difficult. This is due to the large number of 
empirical variables which affect the performance of the bit 
and which must be taken into consideration in comparing 
results. Among these variables may be enumerated various 
characters of formation; changes in formation during the 
period considered; the suitability of the bit to the forma- 
tion; the pressure with which the bit is pressed into the 
formation; and the speed of rotation, ete. 

Of secondary consideration is the weight, quality and 
viscosity of the fluid or mud used to remove the cutting. In 
fact, the conditions vary so much that the ordinary com- 
parisons of bit runs are seen to be of little value as soon 
as inquiry is made as to the empirical conditions affecting 
such runs. For these reasons a logical deduction of the 
probable performance of various sizes and types of bits, 
based on known physical principles, reduced to lowest terms, 
should be of equal or more value than the ordinary test 
data based on the average indiscriminate tests. By “reduced 
to lowest terms” is meant a clear statement of the conditions 
under which comparisons are to be made; viz., a run in a 
formation of constant texture during the period of the test; 
an adequate flow of fluid of proper density and viscosity 
to carry the cuttings; constant pressure on the cutting sur- 
face; and constant speed of rotation. 

The simplest comparison as to the performance of various 
sizes of bits, may be made with bits of the fishtail type. 
If we consider a twenty-inch bit and a ten-inch bit (Plate 
1) each digging one inch depth of hole under the conditions 
stated in the paragraph above, we have for the ten-inch bit, 
ten inches or a trifle less of cutting edge. This cutting edge 
must excavate 78.54 cubic inches of material in digging one 
inch depth-of hole; or every lineal inch of cutting edge 
must excavate 7.85 cubic inches of material. The twenty- 
inch bit has twenty inches, or a little less of cutting edge, 
which in digging one inch of hole has to excavate 314.16 
cubic inches of material; or 15.75 cubic inches per inch of 
cutting edge. If we consider a twenty-five-inch bit, with 











pemninaneee 
PLATE 2 
, ' 
J H 
Sak 
iFIG.A 
‘ q 
FIG A 
j 
| ge dT 
30 


a twenty-five-inch cutting edge, we find that 490.87 cubic 
inches of material must be excavated for one inch depth of 
hole; or for the above, the rule is that the probable wear 
on the bit of the fishtail type bears a direct ratio to the 
diameter of the hole cut. <A ten-inch bit should dig twice 
as much depth of hole, with the same wear on the cutting 
edge, as a twenty-inch bit. But we must remember that 
the dressing and hard-facing of a twenty-inch bit requires 
twice as much hard-facing material, etc., as a ten-inch bit, 
so that the actual cost of dressing, or bit maintenance cost, 
per inch of hole, in the case of the twenty-inch bit, is four 
times that of the ten-inch bit; or the bit maintenance cost 
increases, approximately, as the square of the diameter, 


It may be argued that the foregoing conclusions are not 
warranted, by reason of the fact that bits do not wear evenly 
across their cutting edge, and that the first wear on bits 
occurs on their outer corners; and that a bit becomes “out 
of gauge” rapidly and must be redressed to size and refaced, 
in order to maintain a proper sized hole, etc. Thus, the 
time a bit can be used depends on the wear on the outside 
corners, rather than the general wear. 


To investigate the effect of this wear, consider two bits 
to be run in the bottom of a ten-inch and a twenty-inch 
hole, respectively, these bits to have a cutting width of one 
inch only, and to be constructed as per the drawing Plate 
“2”; viz., each bit to cut a path one inch wide around the 
outer circumference of the hole. In the case of the ten-inch 
bit, we find that the outer cutting edge travels a distance 
of 31.41 inches in making one revolution. It will, therefore, 
be seen that with half the contact with the abrasive forma- 
tion per revolution, the ten-inch bit should dig twice as 
much depth of hole with the same wear as the twenty-inch 
bit. Or, as the distance of travel per revolution, in contact 
with the abrasive material varies directly as the diameter; 
and as the wear on the outer corners of the twenty-inch 
bit is twice that of the ten-inch bit, for any given depth 
of hole made, it follows that two bits should wear before 
becoming out of gauge, directly proportional to their 
diameters. 

This conclusion represents only half of the amount of 
pr¢ yportionate wear and cost deduced in the paragraph above 
covering general wear, which was expressed as the square 
of the diameters, and for practical purposes it is probable 
that the real answer lies somewhere between the two figures. 

In case of disc or core tvpe bits, there is another factor 
which enters into the question of wear, and that is the 
diameter of the discs or cones used on each size of bit, or 
what may be termed the “virgin metal” capacity of each 
size of bit. Manifestly, two bits cutting the same sized 
hole, one of which has discs of double the circumference 
and surface of cutting metal over the other, will wear twice 
as long or dig twice the hole. The same is true of cones 
or grinding discs. However, the sizes of the discs or cones 
are limited by the size of the hole being cut, and within 
certain limits these sizes are proportional to the hole 
diameter. 

A safe rule may be deduced similar to that in the preced- 
ing paragraph; viz., that the minimum dise costs for the 
disc and cone type bits should be proportional to the hole 
diameter. 
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Tank and_ 
Cargo Oil Pumps 















NATIONAL TRANSIT 
PUMP AND MACHINE Co 


Remarkable “Turnaround” records have been made by 
Standard Tankers using these pumps. On the sea, as cargo 
oil pumps, and on land as tank pumps, they have long 
been favorites. 


These pumps have separate valve plates and removable 
liners of either cast iron or brass. Due to large fluid 
passages and valve area they are able to handle heavy 
oils easily and quickly. 


We also build pumps for other services aboard ship— 
Boiler Feed Pumps— Lubricating Oil Pumps— Transfer 
Pumps— Bilge and Ballast Pumps— Sanitary Pumps, etc. 


Wats 


Write for description of the SES 
type you are interested in. i 


y "REFINERY PUMPS | beaumont, Texas PHOENIX, ARIZ F 
sare “FOR HOT O11 E. L. Wilson Hardwore A | O NAL R N S| FNS eTT See 
d the i Company } I ’ LOS ANGELES 
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public Supply Company 


PUMP& MACHINE CO — 
g SALT LAKE CITY, UTAH , ST. LOUIS, MO 
* F.C. Richmond Machinery Co. oO I a Cc | 7 Ys p A. Reeves & Skinner Machinery Co. 


New York PHILADELPHIA CLEVELAND PITTSBURGH Los ANGELES HOUSTON TULSA New ORLEANS 
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General Operatin g 
Conditions of 


NEw WEST KANSAS AREA 


HE Barton-Ellsworth Arch, embracing parts of EllIs- 
worth, Barton, and Stafford counties, western 
Kansas, extending 70 miles north to south, with a 
dozen pools, mostly represented by one well, already dis- 


Rice 


covered, is looked upon by many as a very promising prolific 
oil producing area of considerable size and importance. Al- 
though the district has but recently become very prominent 
it has been in process of development for the past two and 
one-half years, with leasing and geological work done as 
far back as five to six years ago. 

The development of the entire area has been retarded 
by a limited market outlet and heavy restrictions on pro- 
duction, but at present is receiving its most intensive drill- 
ing campaign. The district is removed from major pipe 
lines and most of the discovery wells have been capped 
awaiting a market. In the fall of 1930 the Prairie Pipe 
Line Company completed an eight-inch line from McPher- 
son to Raymond, but it was shut down when the company 
withdrew as an active purchaser. The Stanolind Crude Oil 
Purchasing Company has recently built a system of gather- 
ing lines to many of the various pools, connecting them with 
both the Prairie Pipe Line system and with loading racks. 
The Kansas Public Service Commission has issued an order 


which limits the production output to a unit, consisting of 
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Outline Map showing relative positions of producing wells in 
Barton-Ellsworth Area. 


40 acres, so at present the area is being developed with one 
well to each 40 acres. 

So far a total of 30 producing wells and 79 dry hole 
have been completed in a territory ranging from 9w to 124 
and 16s to 24s, inclusive. Since the region produces from 
the Siliceous lime it is natural that it should be spotted as 
the characteristic of this producing zone to be erratic. The 
Raymond pool is the largest producing spot, having 12 oj 
wells and one gas well. Other areas having more than one 
producer are the Aylward with three, and the Stotenberg 
and Hilligoss with two each. 

The district will be principally a pumping one as the 
wells have very little or no gas, and an average pressure 
at the flow line gates of but 400 pounds per square inch, 
The usual pumping engine used is of 40 horsepower, while 
a few companies use a 25 horsepower unit. Most of the 
tubed with 2!4-inch tubing, although some 
two and three-inch strings are installed. Sucker rods vary 
Irom x 


wells are 


inch to 34-inch and 7¢-inch, depending upon the 
size of the tubing. 

The average well has four 250-stock tanks, one 210-gun 
barrel and one 375-barrel settling tank. The gun barrel 
and settling tanks are needed because the wells are also 
water producers, already 20 per cent of the new wells are 
making some water. 

The average depth of the producing horizon is 3350 feet 
and it is penetrated about nine feet. 
on an 


These wells produce 
500 barrels each of 37 gravity oil for 
initial production, although some much larger wells have 
been found. 

Drilling 
offer no 


average of 


conditions in the 
hardships in 
Cable tools are used 


district are quite simple and 
reaching the 
for drilling, 
tions, and are powered by 
These standard derricks, which are sometimes constructed 
of wood, are 84 feet in height. A belt 14-inches wide and 
about 180 feet long is employed to transmit the power from 
the engine to the band-wheel. The cost of completing a 
well in the district is close to $30,000 and contractors’ price 
per foot for straight drilling is around $4.00. 


oil-bearing horizon. 
with only a few excep- 
either 


steam or gas engines. 


The casing program used in the district usually consists 
of 20 feet of 20-inch pipe: 900 feet of 12-inch; 2000 feet 
of 10-inch; 2500 feet of eight-inch: with either a six or 
five-inch string set on top of the producing sand. 

The Barton-Ellsworth Arch district is located about 3 
miles west of McPherson and about 100 miles northwest 
by road from Wichita. Outside of the main highways the 
region does not have much to offer in the way of roads, a 
they become practically 
durjne the 


weather and 
winter are frequently blocked with snow. 

This new area is quite amply supplied with railroad facil- 
ities, there being four different 
A. T. & S. F. passes through Great 
Pacific and S. L. 


Pacific is at 


impassable in wet 


roads in the region, The 
Bend, the Missouri 
& S. reads are at Lyons and the Union 
Ellsworth. 

The topography of the country is prairie-like, being prac- 
tically flat with very little roll. Because of its flatness 
there are but few creeks, which are depended upon fot 
water to aid oil field work, therefore water is rather scarce. 
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Here’s the NEWEST design 


in Refinery Motors 


Westinghouse Explosion-tested Motors are new “from the ground 
up.” Designed with a thorough knowledge gained by years of 
experience with explosion-resisting equipment, these motors are built 


specifically to meet refinery requirements of safety and reliability. 
AIR-COOLED BEARINGS 
Positive air cooling of both bearings assures low bearing upkeep 
by maintaining proper lubrication. 
RENEWABLE PRE-WOUND CORE 
The Pre-wound Core, including its winding, is quickly interchange- 
able and renewable as a unit, thereby permitting lower stocks of 
renewal parts and more speedy repairs. 
SOLID CAST FRAME 
Motor frame and feet are cast as a unit giving maximum rigidity and 


permanent bearing alignment. 


There are many other new features of the Westinghouse refinery 
motor that it will pay you to investigate. 
office for additional information. 


Write our nearest sales 


es ouse aula 
T31891 Westinghouse Electric & Mfg. Company 


Room 2-N—East Pittsburgh, Pa. 


Gentlemen: Please send me a copy of Leaflet 20530. 





Quality workmanship guarantees every Westinghouse product 
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Name. . 








Company ...... 


iddress .. 
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City. . 
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INSPECTED 


and LABELED 





for 
CLASS I 
GROUP D 


Hazardous Locations 


in Refineries 


Agitators 
Blowers 
Centrifugal Pumps 
Compressors 


Plunger Pumps, etc. 





(2 ts) UNDERWRITERS’ LABORATORIES INSPECTED = ‘~'°?" 
MOTOR FOR HAZARDOUS LOCATION 
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Very Latest Design Features Sinclair’ 
East Texas Pumping Rigs 


RODUCTION engineers of the Sinclair-Prairie Oil 

Co. have carefully considered the necessity of ob- 

taining the utmost economy in pumping operations 
when equipping their company’s East Texas wells for pump- 
ing purposes. The result has been the installation of some 
very fine pumping units. 

Rigid economy in pumping operations has become a neces- 
sity in recent years because of the low price that has been, 
and is being, received for crude production. However, the 
initial layout is not always the most important factor in 
efficient operation as frequently higher-priced units will 
more than offset the additional original 
lower upkeep costs and better results. 


expenditure by 


While the initial cost of the units being placed in East 
Texas by the Sinclair company may be slightly higher in 
original cost than many others in the field, they are expected, 
over a long period of time, to reward the operators through 
lessened troubles and consequently lower upkeep, less down- 
time and more efficient operation generally. 

The units being installed are of the latest heavy-duty, 
modern design, and are of the counter-balanced crank and 
gear unit type, operated by electric motor. The walking 
beam, sampson post and pitman are of steel, as is also the 
derrick. 
units have been installed with extreme care and 
attention to eliminate rig racking from vibration and, con- 
sequently, equipment wear .from shock due to severe side 


These 





A Sinclair company well in the Joiner pool of East Texas while equipped for cleaning out. 
construction that has been done of these modern producing rigs. 
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motions and the like. All foundations for the units are of 
solid concrete, onto which are bolted the various pieces of 
equipment making up the units, which gives the installa. 
tions sturdy, long-life and fireproof features. Even the rie 
floor is of poured concrete and it has been laid directly a 
top of the ground to eliminate the cellar. While the out. 
standing importance of such construction is the material re. 
duction in vibration, long rig life and fireproof character- 
istics, they are also unusually neat in appearance and may 
easily be kept clean. ; 

At first thought one would think such a unit an expensive 
one, but several factors have been taken into consideration 
by the engineers to keep the operating cost down to a point 
where quick returns on money invested may be expected 
from the elaborate construction, These plans include initial 
lay-out cost, upkeep and pulling operations. 

When flowing wells reach the stage in their life where 
they are ready for the pump, they are ordinarily cleaned out 
before the pump is installed. This operation is performed 
by cable tools, using a 75-horsepower electric drilling motor 
as power. After the cleaning-out job is completed the drill- 
ing motor, steel hoist, sand reel and motor housing is re- 
moved to be used on other wells. 

It is possible to remove the housing, of portable type, as 
a weather-proof, enclosed, 25-horsepower squirrel-cage mo- 
tor is used for pumping the well. 
be done with truck winches. 


Pulling operations are to 
This plan materially reduces 
the cost per well and yet does not lessen its efficiency. 





Note the fine 
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EVERY TEST PROVES 
THE STRENGTH OF WELD 





Ir IS AND IT ISN'T 
A WELDED PIPE 


Republic Electric Weld Line Pipe, Casing and Tubing actually 
is welded pipe, made by electric welding under the original 
Johnson Patents. But from the standpoint of performance the weld 
is non-existant, and it is by performance that it should be judged. 

If you are inclined to question—remember these facts. Under 
the miscroscope the structure at the weld is practically the same as 
at any other point in the pipe wall. Tensile tests show more fractures 
away from the weld than at the weld. Twist tests with the weld 
longitudinal or at right angles to the test strip show no weakness. 
Expansion and vanstoning show no fractures at the weld. Hydro- 
static tests to failure show that the weld has no relation to the position 
of rupture. And of more than 5000 miles in use, not a single length 
has failed in service. 

So forget that there is such a thing as a weld in Republic Electric 
Weld Pipe. Actually it is there, but for all calculations, the strength 
of the weld may be considered as the strength of the wall,—this by 
no less an authority than the U.S. Bureau of Standards. 

Send for a copy of Catalog 210-B. 


REPUBLIC STEEL EEL CORPORATION 


GENERAL OFFICES YOUNGSTOWN, OHIO 


REPUBLIC 


ELECTRIC WELD LINE PIPE 
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At left—No. 1—Typical structure of Republic Electric Weld 
Pipe Wall. 


At left—No. 2—Same pip2 as at left showing typical struc- 
ture at weld. 





Pittsburgh Tesiing Laboratory test. Bursting Pressure 4,200 Ibs. per sq. in. 
Rupture occured away from weld. 





~ Dectility (twist) tests on electric weld pipe with weld longitudinal 
through center. 


weld - — 7 








‘ j 
Ductility (twist) tests on electric weld pipe with weld at right angles to axis 
of test strip. 





mf 4 wil 


Ductility (expansion) test on 
electric weld pipe. 


Showing vanstoning quality of 
electric weld pipe. 


35 








Latest Activities in the Oi E ields’ 







HERE was a total of 
451 permits, 510 com- 
pletions, and 
775 drilling tests in the state 


yA : 
OOD rigs 









79° 9. 
; 


REEVILLE? 





There were 25 
new drilling per- 
mits, or locations, 
made in Califor- 
nia during March, 


during which 

time but 16 wells 

were completed. 

This accounted 

for a slight in- > 

crease in drilling ~\ 

operations, the state 

having 20 rigs and 143 

drilling tests at the close 

of the month. ~~ eee 
Following is a survey 

of some of the more ac- 73e 


LOS ANGELES 


tive fields in the state: 
PooLs /"Reacr 

Playa Long Kettleman 

Del Rey Beach Hills Ventura 
Number of Permits 0 ] 0 l 
March Completions . ] ] 0 0 
Number of Rigs....... 0) 1 0 1 
Number Drilling Wells 1 6 13 3 
Gravity of Oil - 23 26 60 36 
Depth of Production 6000 7000 8300 7800 


Type of Tools Used Rotary 
*All statistics as of March Ist 


® Denotes oil and gas fields. 
36 


Rotary Rotary Rotary 


TEXAS—Production, 1931—330,720,000 Barrels 


of Texas during the month of March. The number of per 
mits and completions represents a decline from the previon 
month, while rigs and drilling wells are a little above the 
previous month’s figure. ; 

ast Texas, although showing a slight decline. 
to represent approximately three-fourths of the 
erations. 


continyes 
State’s Op- 


lollowing is a tabulated report of several fields: 


POOLS 


Kast Pan- Van 

Texas handle Field 
Number of Permits 247 5 g 
March Completions 337 6 10 
Number of Rigs 89 14 1 
Number Drilling Wells 612 40) | 
Gravity of Oil... 40 40 3% 
Depth of Production 3600 2900 2601) 


a Wa by _ ee aoe 
ype of Pools l sed . Rotary Rotary Rotary 
Number of Casing Strings.... 2 2 2 





OKLAHOMA 
Production, 1931—177,750,000 Barrels 






— 


3. 
VY 





A decided increase in the number of drilling wells for 
the state was due to activity in the new southwest extension 
at Oklahoma City and to several wildcats. 

Following is a summary of Oklahoma’s activity: 


Entire Oklahoma 


State City 
Nuniber of Permits 77 17 
March Completions . 78 10 
Number of Rigs 55 15 
Number Drilling Wells 123 36 
Gravity of Oil 36 (average) 39 


Rot.-Cab. Rotary 
Varies 3 
Varies 6500 


Figures on maps indicate average prices of crude oil per bbl 


Type of Tools Used 
Number of Casing Strings 
Depth of Production 
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You Can Depend on 


“Hercules’’ (Red Strand) Wire Lines 


There are definite reasons why this wire rope is so depend- 
able and long-lasting, some of which are: 














(1) It is made of acid open- Patent Flattened Strand con- 

hearth steel wire. structions, as no one type of 

(2) Every wire put into it is first wire rope is suitable for all 

rigidly tested by us to make conditions encountered in the 
sure that it meets our exact- Oil Fields. 

ing requirements. “HERCULES” (Red-Strand) Wire 

(3) Our manufactur- Rope is furnished in rotary 

ing methods and lines, cable-tool lines, 

machines insure 1857 ~ 1932 casing lines, sucker rod 

even tension on lines, swabbing lines and 

both the wires and AN FR RY tubing lines. Ask our 

thus tentile nearest distributor for 

: Fy further information on 

(4) It is made in both + tate + this money saving wire 

Round Strand and rope. ° °* * ’ ’ 


“=” A. Leschen & Sons Rope Co. “t::;"" 


Or. BAG ns csewsecs 5909 Kennerly Avenue 
Pe Ws since carssndeau 90 West Street Se dtttencnenseee 1554 Wazee Street 
CHICAGO...... 810 W. Washington Bivd. SAN FRANCISCO...... 520 Fourth Street 
LOS ATO. «co ccccccss 2416 E. 16th Street 
Distributors: 
CASEY & NEWTON OSBORN MACHINERY COMPANY, INC 
1106 Benedum Trees Building, Clarksburg, W. Va. 
Pittsburgh, Pa. PARKERSBURG SUPPLY COMPANY 
HINDERLITER TOOL COMPANY, Parkersburg, W. Va. 
Tulsa, Okla. 
UNITED PIPE AND SUPPLY 
NORVELL-WILDER SUPPLY COMPANY COMPANY . : 
Beaumont, Texas Charleston, W. Va.——Paintsville, Ky. 


EE ee 
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KANSAS—Production, 1931—37,950,000 Barrels 


Kansas had 41 new drilling permits issued last mont! 

° ~ 3 i, 
while 30 tests were completed, 15 were rigs and 7() 

Ss « 4 Were 


\ drilling. Both rotary and cable tools are used in the stat 
—_ - &, 


ae. <a 3 with the latter the most common. 
\ 
€ z 


fitis ~~ 6 





Following is a report of the activities in the three mog 
active spots of the state: 





POOLS 
Sedgwick Ellsworth McPhersop 


i 
: ' County Arch County 
9; 
ba 
| 






























Number of Permits 3 10 1] 
March Completions 4 l 7 
Number of Rigs l 6 1] 
Number Drilling Wells...... 7 15 19 
Gravity of Oil. 39 37 32 
Depth of Production 2900-3500 3300 2900-340) 
Type ot Tools Used Rot.-Cab. Cable Rot.-Cah 
Number of Casing Strings 2 4 2 
ARKANSAS 
Production, 1931—15,425,000 Barrels {es ’ . 
There were 9 rigs and 27 drilling tests in Arkansas dur- \ 
ing the month of March. The state had but one completion 4 se 
and one drilling permit for the month. \ t ; 
Rotary type tools are used by contractors for drilling \ f $ 
purposes in the state, where formations frequently carry ay ? 
large gas pressures and are usually soft and cavey. | ; ¢ , 
‘A RK ARYA S & ¢ 
a 
| “ne soca J 
| 3 
LOUISIANA i JS 
RS) 
»* 
Production, 1931—22,325,000 Barrels v 
Go 
- . ~——-—— f-- ) A cAMIEN 
7 F ous ; 2 WACKOVER % 
| | SREVELQET 5 5 35¢ § 
i MONROP S a 
i 
= 
4" 4 4 
: rd WYOMING 
1 S oa 7 Production, 1931—14,725,000 Barrels 
‘ ~ 
% uf There were 4+ completions, 10 rigs and 60 drilling tests 
: S L ae in Wyoming last month. Practically all the tests were cable 
i tool installations. 
fe { 
f \ 
“UKE QRARLES X 
* 


i "fi 
>) 


~, 


oe 7 
ol¥FAYETTE 


Louisiana had 22 new drilling permits, 30 completions, 
Ze rigs and 74 drilling wells for its oil field activities dur- 
ing March. Rotary tools are operated in both the Gulf 


Coast and North Louisiana areas. 


Mississippi, adjoining Louisiana to the east, had 2 com- 





pletions, 9 rigs and 13 drilling tests. 


®@ Denotes oil and gas fields. Figures on maps indicate average prices of crude oil per bbl 
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NEW YORK KENTUCKY 









Production, 1931—3,400,000 Barrels Production, 1931—6,490,000 Barrels 
LEAN ‘ 
cae ef NE W JOR R K The state of Kentucky had 21 completions, 6 rigs and 
4 BroR %, 75 drilling tests last month. Tennessee had no completions 
| % $2.00 . and 14 drilling tests. Cable tools are used by operators 
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? of both states. 
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PENNSYLVANIA 2 
> —j-——~ 
Production, 1931—11,225,000 Barrels iat 44 
, ENN “i SSE E 


Pennsylvania had 55 completions last month, while New 
York had but 7. The total combined operations of the two 


states consisted of 11 rigs and 80 drilling tests, all of which TENNESSEE 
were standard type tool rigs. . 
Production, 1931—8,000 Barrels 








ILLINOIS 
Production, 1931—4,850,000 Barrels OHIO 
Production, 1931—5,315,000 Barrels 


The state of Ohio had 56 completions during the month 
of March, while 110 tests were drilling and 37 rigs were 
listed for the month. Cable tools are utilized for all drilling 
operations in the state, where the producing horizons are 
comparatively shallow and easily reached. 













The state of Illinois 
had a total of 3 com- 
pletions in its oil fields 
during the month of 
March. A total of 19 
tests were drilling, 
while only one opera- 
tion was reported as 
a rig. Standard tools 
are used by operators 
for drilling purposes 
in the state. 











WEST VIRGINIA 
Production, 1931—4,480,000 Barrels 


West Virginia had a total of 21 completions last month. Other oil field 
activities were comprised of 17 rigs and 38 drilling tests. Standard tools 
are used for drilling purposes in the state. 

@Denotes oil and gas fields. Figures on maps indicate average prices of crude oil per bbl. 
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NEW MEXICO MONTANA 
Production, 1931—15,250,000 Barrels Production, 1931—2,855,000 Barrels 
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' Montana had 2 completions, 12 rigs and 48 drilling wells 
y xX | 6 last month. Cable tools are the most common means of 


making hole in the state. 


COLORADO 
Production, 1931—1,510,000 Barrels 
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There was a total of three completions made in the oil 
pools of New Mexico during March, at the close of which 
time the state had 8 rigs and 46 drilling tests. 





30th rotary and cable tools are used in the state, with 
the former outnumbering the standard tools. Rotaries are 
used primarily in the southeastern section of the state, where 
producing horizons are around 4000 feet in depth and where i ramute | 
heavy pressure upper horizons are encountered. ° ee -- 

Three completions, 10 rigs and 70 drilling tests com- 
prised Colorado’s oil field operations for the month of 
March. Both rotary and cable tools are used here. 


INDIANA 














MICHIGAN 





Production, 1931—3,730,000 Barrels Production, 1931—830,000 Barrels 
There was [Indiana oil  emcsso ah 
a total of 8 oil pools had a total i Pol y 
. - ae fe . 
tests com-_ of 13 tests com- er ee 4 } 
pleted in the pleted during the . af 2, : . Xj 
state of Michi- month of March, A aa 


gan during the as compared with 
month of 30 the previous 
March. This month. A slight 
state at theend increase in the 
of the month number of drill- 
had 54 new’ ing operations 





rigs and 80 was noticeable 
drilling tests when the state’s 
within its report showed 55 


boundaries. tests drilling 

Operators of witlfin its bound- 
the state do aries. The only 
their drilling other field activ- 
with cable _ ities was one rig. 
tools, except in Drilling opera- 


afewinstances tions in the state 
where rotary are conducted 
tools have been used. with standard type tools. 





@ Denotes oil and gas fields. Figures on maps indicate average prices of crude oil per bbl 
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For operators who want 
slotted pipe of the high- 
est efficiency, because 


NO OIL WELL CAN 
PRODUCE BEYOND 
THE EFFICIENCY OF 
ITS SLOTTED PIPE 


KOBE 


{PRONOUNCED KOB) 
In CORPORATE DOD 


3040 East Slauson Ave., JE ferson 4177 
LOS ANGELES, CALIFORNIA 


Export Office : 
Room 1515, Hudson Termin ae 
30 Chur ch St., Ne me Ye rk, N 
elephone: Courtla rn ye180 


40) = 3 = 


SCREEN 
CASING 


i AL CHIE? WEL: 
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P rogress of Major Pipe Line Work 


By J. H. DAMERON 


ITH the 


openmmye Ob spring a resumption Ob pipe 
line work is expected by several companies. \t 
present there are no indications of mayor proyects 


involving hundreds of miles being started, but several smaller 


jobs may be started, 


Indications at present point to considerable work in the 


North, Northwest and on the Pacitic Coast. Numerous proj 


ects are in the formative stage in the North and Northwest 
and the decision to build some of these may be made betore 


summer. These involve lines from the northern Rocky 


Mountain fields into territory heretofore not served with 


Some of the companies operating in that area are to 


gas. 


a point where plans are being finished for considerable 


lateral line construction. 


Several lines originating in the Southwest territory and 
terminating in the Northern areas likewise have considerable 
work mapped out for the expansion of their systems. Some 
of these companies are making strenuous efforts to extend 
their mains into some of the large industrial cities of the 


North. 


of negotiations with companies operating manufactured gas 


These efforts will depend largely upon the success 


plants in those cities. 


On the Pacitic Coast considerable new work has already 
been announced. The Southern Counties Gas Co. plans the 


construction of a 68-mile, 12-inch welded gas line to serve 


San Diego, Calif. The latter city has manufactured gas at 


present. The new line will originate at Huntington Beach 


and tie into the San Diego system at La Jolla. Construc- 
tion work on this project is expected to be started June 1. 
The Pacific Gas & Electric Co. has already started work in 
connection with the expansion of its present transmission 
This 


diameter short length line. 


system. work involves the construction of a large 


Numerous oil pipe line companies are preparing to do 


work 


Some of these companies are reported 


considerable repair. and reconditioning during the 
spring and summer. 
to have completed plans for the looping of part of their 
systems in the event a tariff is imposed on imported crude. 
In the latter event some of the transporters would require 
additional capacity for their systems running to eastern re- 


fining points. 


hrequently rumors are heard concerning the construction 
line 


Most of 


of new vasoline out of the Mid-Continent to large 


markets. these involve three o1 


More Companies 
reported to be considering pooling their interests and build. 
me it line. 


jot \nother persistent rumor is that railroad 


enemeers are 


~ « 


considering the construction of gasoline pipe 
lines to meet the stiff competition offered when oil com. 
panies build their own. The railroads have the advantag 


of having their own right-of-way. 
Both of the two gasoline carriers coming out of the Mid- 
U. § 


markets are reported considering increasing their capacity 


Continent and terminating in northern and. central 


One line has been building booster stations and the other j 


also considering increasing capacity by the installation 


boc mters. 


Construction work to increase the Capacits of this line 


may be started within the next 30 days. Present plans are 


to build at least one station for experimental purposes an 


build other stations during the summer months. 


Phillips Petroleum Co., through its transporting subsid- 


lary, Phillips Pipe Line Co., started construction of a six- 


inch line from Oklahoma City to storage at Earlsbor 


the Seminole area. Shortly after construction work 


started by Kelly-Dempsey & Co., Tulsa, Okla., contractors 
the work was shut down and the Phillips company clos 
a deal with the Prairie Pipe Line Co., which has an eight- 
inch line running parallel almost all of the way along t 


Phillips company’s right-of-way. 


Phillips company had planned to take up approximatel 
50 miles of six-inch gathering lines in the Wewoka 
and use this in the construction of the Oklahoma City It 
\ll of the 1 


work hand and 
proximately 15 miles of pipe had been taken up when 


was to have been done by 


work was shut down. Equipment had been moved to Oklz- 


homa City to lay the line. The Phillips company has cot 


siderable empty storage at Earlsboro and plans to give 
storage a pipe line connection to its main line systen 


the near future. 


Several small construction jobs are contemplated 


various oil pipe line companies in the Mid-Continent 


these may be started within the next few weeks. 
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FTER Lindewelding a 35-mile trial section of 16-in. 
A pipe and giving it harder tests than ever would occur 
in service, an important California gas company has stated 
that all future pipe lines will be Lindewelded. 

The strength of Lindewelded joints has been amply 
proved. Their low cost is easy to demonstrate. Lindeweld- 
ing is cheaper because it enables a welder to make a joint 
in 30 to 60 per cent. less time and with 35 to 40 per cent. 
less welding material. 

Lindewelding can be done with ordinary blowpipes or 
with special apparatus which makes the welding almost 
automatic and further increases its speed. Experienced 
welders quickly adapt themselves to this new method of 
oxy-acetylene welding, and beginners learn it readily. 

Procedure Controls for Lindewelding are available to all 
users of Linde Oxygen. Let our nearest district office show 
you how Lindewelding can save time and money on your 
next pipe line job. 


EVERYTHING 


UNDE OXYGEN Unit of Union Carbide and Carbon Corporation 



















inthis Motion Victue 
Our motion picture,““The Linde- 
weld Process for Pipe Line Con- 
struction,” shows every detail 
of Lindewelding technique, 
which differs from neutral flame 
welding technique in that it em- 
ploys a special rod, a special 
flame adjustment, and the “‘back- 
hand” method of blowpipe ma- 
nipulation. It reveals the actual 
steps in making a Lindewelded 
joint. Pipe line officials and 
welding or engineering socie- 
ties may borrow this picture 
free of charge by writing to any 
Linde District Office. It is fur- 
nished in 16 mm. and 35 mm. 
safety film. 








126 Producing Plants UCC 627 Warchouse Stocks 


“ve, . IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 


Meee THE LINDE AIR PRODUCTS COMPANY District Ofices 


AND Cutting 


Atlanta Detroit New York 
Baltimore El Paso Philadelphia 
Birmingham Houston Pittsburgh 
Boston Indianapolis St. Louis 
Buftalo Kansas City Salt Lake City 
Chicago Los Angeles San Francisco 
Cleveland Milwaukee Seattle 
Denver Minneapolis Tulsa 











= LINDE OXYGEN + PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIFS + UNION CARBIDE 
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(- preference of engineers and 


superintendents the country over 
* has made NATIONAL the most gener- 


: 4 
es 
Pre 
; ~ 


ally used pipe in the Oil and Gas Industry 


; i - NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United es States Steel Corporation 
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©The Month’s Activities in Refining 


By F. R. 


ANY refiners will install additional cracking equip- 

ment to manufacture high octane gasoline. Among 

those planning construction are Standard Oil Com- 
pany of Indiana, The Sinclair Refining Company, The Em- 
pire Oil and Refining Company, and the Globe Oil and 
Refining Company. 

The M. W. Kellogg Company is erecting a 20,000-barrel 
unit at Whiting for the Standard Oil Company of Indiana. 
This is a combination skimming and cracking unit that will 
produce a motor fuel above 70 octane number. Similar units 
of less capacity are being erected for the Standard Oil Com- 
pany at Casper, Wyo., Wood River, Ill., and Sugar Creek, 
Mo. 

During 1931 the gasoline recovered from crude showed 
44.36 per cent, of this 24.65 per cent was straight run and 
19.71 per cent was produced by cracking. The production 
of cracked gasoline has made rapid strides. 

The Vickers Petroleum Company is building a 1,000-bar- 
rel refinery in Rice County, Kan. 

The Mohawk Petroleum Company will build a 1,500-bar- 
rel refinery near Fruitvale, Calif. 

The Thurber Earthen Products Company, subsidiary of 
the Texas Pacific Coal and Oil Company, have opened up 
a clay deposit near Woodward, Okla. 
ing plant has been installed. The clay is especially suitable 
for contact filtration having a very high decolorizing and 
neutralizing value. 


A crushing and dry- 


A symposium on the Chemical Engineering Processes in 
the Oil Industry was held during the Annual Meeting of 
the American Chemical Society in New Orleans. Dr. R. T. 
Haslam, of the Standard Oil Development Company, was 
chairman. 


A report on the subject of Safety at Petroleum Cracking 
Plants is being prepared by the LU. S. 


Bureau of Mines for 









CHIimuawu, 


x ‘ 
/ 
. } ~~ ° 
+ ?- 1COamuna le 
- " ) nr } 7 >, 
y 31 . @ Pemy” % } 5 
ra WALod, ? oy ) nuvog 
All statistics as be RANGO { "Leon 


of April 1st. 


46 










130.2 


STALEY 


early publication. A section of the paper will be devoted 
to the description of a tight-wire measuring apparatus fo, 
use in inspecting pressure and acid equipment in petroleum 
refineries. 
the equipment weakened by corrosion without further Weak. 
ening the walls by drilling holes. 

The A. S. T. M. Committee D-2 on Petroleum Prodyets 
and Lubricants held its regular meeting March 8 in Cleve. 
land in conjunction with the spring group meetings of com. 
mittees. A new technical committee on Stoddard Solvent 
was formed and will function as technical Committee D, 

Service Testing of Automotive Products and Correla. 


It makes possible the detection of Portions of 


tion with Laboratory Tests were discussed at a joint meeting 
in Detroit of the A. S. T. M. and the Detroit Chapters of 
Automotive Engineers and the American Society of Stee 
Treaters. 

The Mid-West Regional Meeting of the American Chem. 
ical Society will be held in St. Louis, May 5, 6, 7. A num. 
ber of interesting papers on petroleum technology will be 
presented, 

Natural Gasoline 

The Natural Gasoline Association of America will hold 
the Annual Convention in Tulsa, May 17, 18, 19. The 
technical and economic problems of the industry will be 
discussed. Many important papers will be presented. 

According to the Annual Petroleum Statement of the 
U. S. Bureau of Mines the output of natural gasoline de- 
Production was 18 
Nearly all the states and 
The Kettleman Hills field was 
the only field showing a material gain in output in 193], 

During 1931, Trinidad produced 85,876 barrels of casing- 
head compared with 6,026 barrels in 1930. 
Was transported by pipe line to refineries. 


clined for the second successive year. 
per cent below the year 1930. 
fields reported a decrease. 


The major part 


Refineries in all divisions run less crude than during the 
previous month. 
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AMERICAN BripGeE ComPaNy 
AMERICAN SHEET AND TIN PLATE COMPANY 
AMERICAN STEEL AND WiRE COMPANY 
CaRnecie Steet Company 

Pacific Coast Distributors 


STAIN Lips < 
EAST 


wore 
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Rie TSE SSTELNIG 





or those who want to know 


aout VSS STAINLESS waz 
Heat Resisting Pipe and Tubes 


Here's an interesting 40-page book prepared to answer 
some of those questions you have been asking about 
Chromium and Chrome-Nickel Alloy Steel tubular 
products, particularly about the 18-8 grade. It will 
tell you just what this material is, how it is made and 
what it will do for you. Information of unusual interest 


will be found in these pages, both in the reading 


U_ S$ S Chromium-Nickel Alloy Steels are 
New York: an 


» NATIONAL TUBE COMPANY 


Frick Building, Pittshurgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES 


Chemical Foundation, Inc., 






CovumBiA STeEL COMPANY 
CYCLONE Fence COMPANY 


Columbia Stee! Company, Russ Building, San Francisco, Calif. 


FEDERAL SHIPBUILDING AND Dry Dock CoMPANY 
Export Distributers — 


matter and illustrations of some of the various possi- 
bilities of Stainless Alloy Pipe and Tubes. 


Read in detail about the widely talked of U SS 18-8 
Chrome-Nickel Alloy—the added economies, durable 
service and appearance value derived from its use. All 
in all, you will find this book to contain just the in- 
formation you have been looking for. Write for it 
now, there is no obligation—it’s yours for the asking. 


roduced under the licenses of aA 
Fried. Krupp A. G. of Germany. 


Ow Wert Surety COMPANY 
ILuinots STEEL COMPANY THe Lorain Steet Company 
MINNESOTA STEEL COMPANY 


NATIONAL TUBE COMPANY 


United States Stee! Products Company, 30 Church Street, New York. 







TENNESSEE Coat, Iron & R. R. COMPANY 
UnNiIveRSAL ATLAS CemMeENT COMPANY 


N.Y: 
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REVENTING leakage by a 
packing on a rotating shaft 



























circulation of liquid through the 
packing and the pressure im- 


side of the packing farthest from 
the source of pressure. 


subjected as a general rule to a 
liquid of a definite quality at a 
constant pressure and the packing must react against a 
shaft rotating at a constant speed. All conditions are con- 
stant, except possibly the temperature of the liquid and the 
amount of heat created by the packing. However, before 
any serious consideration can be directed to the require- 
ments of a packing to meet rotating shaft conditions, it is 
necessary to take up the conditions by which the packing 
will be measured. 

Experience indicates that there are misunderstandings 
about the two simplest facts in the matter, and these are: 
That a rotating shaft is simple because it is made in a 
straight line, and that there is only one motion—that of 
rotation. A rotating shaft is so simply made and runs so 
smoothly that its actions are deceptive, not only to the eye 
and to the sense of feeling, but to the thought of the operator. 

Centrifugal pump design is a move to attain simplicity 
of mechanical movements and to secure a constancy of flow 
of the material handled. It is true that many of the move- 
ments encountered in reciprocating pumps have been elim- 
inated to advantage, but it is also true that other move- 
ments and relations are possible when a shaft rotates which 
were not present in other types, and that these may exist 
as a disadvantage to the packing. This is not to intimate 
that the disadvantages are a poor 


Packing on a rotating shaft is By HAL. a. 


temperature of the sleeve and of 
the packing to a safe Operating 
is) 


o e 

is the problem of prevent- fi 1P level. It would seem 
‘ jane. . 5 to be 
ing an equilibrium between the entri uga ump easy matter to choose some pack 


ing which would meet the te 
quirement. Yet, this js hard ¢ 
c 0 


© 
pressed on the packing. There Packin do. It would appear either that 
must be an excess of liquid at the S the simplicity of the rotatin; < 
‘ ahs de- 


sign is only apparently so, or that 

some influences are at 
WHEELER * against the packing, neutralizine 

what it is endeavoring to seem. 

plish. The facts are that the 
trouble lies, in a measure, with both. To arrive at some 
conclusion as to where the trouble lies, a tabulation has 
been carried on over a period of years, a record of fayls 
and troubles which have been removed before the packing 
would give its best performance. The table following in. 
cludes work on steam turbine shaft packings of various 
kinds, and fibrous packings on centrifugal pumps handline 
liquids and gases (the geared impeller types excluded) 
Table number 1 shows the percentage of troubles encoyp. 
tered on shafts, 300 R. P. M. and above. 


WOrk 





Item Description Percentage 
l Eccentricity of sleeves . 20.1% 
z Bent shafts . 8.1 
3 Balance = 8.3 
4. ‘Trembling of shafts 3.5 
5 Gyration of shafts 42 
6 Loose impellers 1.3 
7 Rubbing of diffusion rings 2.4 
8 Vibration of shafts, miscellaneous 10.1 
9 End play of shaft.. $0 —— 
Sub-Total 66.0% 
10 Shafts off stuffing-box center 12.0 
11 Stuffing-boxes out of round . 13.9 
12 Material of sleeves incorrect ene 
Sub-Total 33.9% 
Total 99 9% 


It may be noted that the first 








exchange, nor that they cannot 
be controlled; practice shows that 
they are not always being con- 
trolled within the necessary lim- 
its to give the packing the free- 
dom it requires. 

Centrifugal pump design leans 
toward simplicity; a straight 
shaft, constant rotation, a shaft || 
floating on a film of oil of a || 
constant thickness, a minimum of — | 
end motion, and a packing which — }| 
is concentric with a shaft which || 
is intended to move around a 
fixed center-line. The only draw- 
back to this desirable simplicity 
is the fact that the packing gives 
far more trouble than any other 
part of the pump and is com- 
paratively inefficient. That is to 
say, if the packing would do what 
is intended, the centrifugal pump 
would approach the ideal. 

The reason for the failure of || 
packing to keep step with the | 
operating efficiency of the cen- || 

| 
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trifugal pump design is easily de- 
fined: A difficulty in establishing 
a circulation through the packing 
to keep friction at a minimum, 
yet permit enough seepage to |] 














nine items comprise two-thirds of 
the located troubles and that these 
occur from the lack of mechan- 
ical condition of the rotating ele- 
ment, the shaft and its impeller. 
The last three items refer to the 
frame or other influences and 
constitute but one-third of the 
corrections. It should therefore 
be evident that, despite mechan- 
ical simplicity, the rotating ele- 
ments were the seat of most of 





z | the troubles. Further necessary 
| information about the table 
}-f | that nearly all of the corrections 
| were needed after the first time 


the pump was overhauled, which 
indicates that it is apparently not 
| so easy to duplicate the adjust 
figs 2 ments which the maker included 
” during the process of manutac: 
ture. 

\ rotating shaft is supposed to 

—_ abe spin around its mechanical cet 
VIBKO ME TER, ter without deviation from the 
| center-line established by machin- 
ing the shaft. Unquestionably, 


| the shaft does rotate on this 

° ack. 
| imaginary center-line, the pack: 
A376 | ing problem would be simplified 


to juggling circulation and tric 














tion values, there being no outside 





minimize cutting and keep the 


* All rights reserved. 
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The Electrical Process of Dehydrating Crude Oil Emulsions 
Fully Covered by Process and Apparatus Patents) 
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influences. But until the interferences are known to be ing instruments usually consist of a 6-foot rule and 


removed, centrifugal pump packing will remain an enigma. calipers going to make any such comparisons? Judgin ( 

Fortunately, the problem of arriving at the condition of a from the usual reticence of everyone to make close meas. 

rotating shaft is as simple as the shaft itself. urements, it would seem that centrifugal pumps vill. con. 
Referring again to Table 1, it may be seen that the first tinue to operate as they are doing. And yet it has bees 

nine items may be expressed as a vibration, or movement proven by those who have specialized on the subject that 

off of the rotating center-line. And as the centrifugal most of the operating troubles of packing are caused by , 

pump usually rotates at a constant speed, the amount of digression from the values of Table 2. Further observa. 

vibration which can be measured at any instant will repre- tions are made which will finally lead to the explanation 

sent the operating condition over a period of time (the why these close measurements should be made, and the 

exceptions being items 4+ and 5). Therefore, the vibration advisability of thinking in thousandths of an inch whe 


when measured is an expression common to the operating tuning a centrifugal pump. 
For example: On a slow-moving reciprocating rod, the 
travel off center during a stroke may be accur: itely ganged 


. > a 
/ / by the eye and a good opinion formed as to the ¢; apability 
of the packing to react against it and form a seal. But; as 
| the speed of the rod increases the eye cannot follow the 
/ variations in travel because it sees a haze of movement 
Pd ie , Therefore, any opinion formed will be as inaccurate as the 


evidence presented to the eye. And the sense of touch is 

just as unreliable in judging the effects of high speed, fo; 

lig 4 above a certain rapidity of impression, the nervous system 
will not discriminate. Although the eve and the nervous 
system vary according to the individual, it is certain the 
eye is the best judge of motion, even the results of instry. 1 
ments being appraised by the visible evidence they present, 
As the simplicity of a centrifugal pump lies in economy 
of movement, rotation only being desired, casual examina- 
tion by the eye will verify that this is the only movement, 
Yet the use of an instrument will define several different 





kinds of vibration. Such terms as_ vibration, gyration, 
trembling, end-play and the like are applied to what the 
3 instrument locates. The vibration proves to be an effect 





from a mechanical cause, which in turn becomes a cause to 
bring about further defects and derangements, especially 
ig & fig 6 hig 7 as packing is concerned. ‘To separate cause and effect in 
a series of rapid motions that neither the eve can perceive 
condition of the shaft and its impeller. When the surface nor the senses appreciate is actually the work of an instru. 
of the shaft is traveling true, the imaginary center-line of | ment, preferably a plain device that anyone can use and 
the shaft is turning in the same place as the center-line of — the interpretations of which will be self-evident. That is 
rotation. Any measured vibration, or deviation at the shaft to say, the instrument must present a result which will take 
surface, then is just twice the distance between the actual jnto account all of the technicalities, allow for them, and 
center-line of the shaft and the line about which the shaft then give an expression which is direct. 
is rotating. 

While the condition of no-vibration is desirable, it is 
rarely found; a shaft rotating at high speed pulling an im- 
peller delivering a load, does vibrate. It is then in order 
to state what are the reasonable and allowable limits of ment in thousandths of an inch. The frame (1) is a cup 
vibration that will permit the continual operation of pack- made of cast iron and weighing about 2 pounds. The pipe 
ing. Table number 2 gives maximum allowable readings (2) js about lg-inch standard and screwed into the bottom 
of the vibrometer, being the total swing of the pointer, and oF the cup (1), and has two guiding points (2a and 2b 

based on revolutions per minute, applying to pressures / 


. for free movement of the rod (7). The rod (7) is prefer- 
ee a e - - aerking wrne () < ais se . 
per square inch at the packing not to exceed 50 pounds. ably a thin brass tube, the lower end in contact with the 


Figure 1 introduces such an instrument, herein called a 
vibrometer. It is an ordinary machinist’s dial indicator 
mounted in such a way as to react against any vibration 
and, while doing so, to measure the exact amount of move- 


Tarte No. 2 shaft (8) being tipped with red fiber. A collar (6) is 

R.P.M. Inches R.P.M. Inches Pinned or soldered to the rod (7), so that when the did 
300 006” 1.800 004” indicator (3) is inserted in the cup (1 ) there will be about 
600 005” 3.600 003” -inch clearance between the rod (7) and the hall-face ol 
900 4 003” 7 701) 002” the indicator shaft. <A helical spring (5), slightly com- 
1.200 ; 004” 10.000 0015” pressed between the back of the indicator and a boss of 
<i : ; the collar (6), completes the assembly. A set serew (4) 
The foregoing table is presented as having given con- adjusts the position of the indicator (3). Figure 2 is a 
servative, rather satisfactory results over a long period ¢ pla view of the device, showing the face of the indicator 


time. And the reverse has been found to is true Ti tocog : extending from the cup (1). The action of the pointer (7) 

Pumps which have operated consistently for long periods is the basis of the comparisons to follow. 

do not vibrate in excess of the values of this table. Figures 3 to 7, inclusive, are views of the dial indicatot 
But to digress from the subject of rotating shaft tech- pointer (9) in action due to minute movements of a rotat- 

nicalities: Just how is the average operator going to bene- ing shaft. The assembly of Figure 1 is held against a shaft 


fit from a table expressed in thousandths of an inch? the cup (1) being gripped by the hand and pressure applied 
Granting that Table 2 is reasonable and that the conditions toward the shaft until the rod (7) contacts with the indi 
expressed are desirable, how is an operator W hose measur- cator shaft and moves the point (9) around the dial far 
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Dallas is the logical location for your 
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enough so that it will not be disengaged by the clearance 
allowed during adjustment. The rod (7) is now floating 
between the shaft (8) and the spring (5). Any impulse 
imparted to the rod (7) will be resisted by the spring (5), 
tending keep the rod against the shaft, and at the same 
time the small spring in the indicator will keep the ball- 
face end of its shaft against the rod (7), giving a direct 
reading on the dial by the pointer (9). 

For slow movements the eye can follow the pointer. But 
during quick movements the pointer presents but a haze of 
movement which has a kaleidoscopic effect on the eye sim- 
ilar to a moving picture. As each kind of a vibrational 
movement has a characteristic, the movements themselves 
may recognized by the conventional figures following. 

Figure 3 is the characteristic of a straight shaft vibrat- 
ing normally due to a slight unbalance, but not in degree 
sufficient to touch the housing or the bearing clear- 
Normal vibration is detined as a steady movement 
of the shait back and forth. It occurs in greatest amount 
in a horizontal plane due to the side clearances of the 
In the vertical it will be found to be about one- 
half the horizontal due to the shaft floating 
the oil film. The (x) between the maximum 
swings of the pointer is the amount of movement and 1s 
read directly from the indicator dial. 

Figure 4 is an excess of vibration straight shaft, 
the shaft striking the housing o slightly. 
The pointer will appear to stand still at both ends of the 
swing. 

Figure 5 is the indication of gyration. 
only normally, but at the same 
around the bearing surfaces in a circular path and not float- 
ing on the film. At some one point the pointer will 
show that the shait hesitates. This may be due to bad bal- 
the shaft is bent, misaligned coupling bolts may be 
throwing the shait off its rotative center, or other influences 
may be pushing the shaft away from the center about which 
it would normally turn. 

Figure 6 is the characteristic of shock, caused, 
ample, by a loose impeller, or air caught in the impeller 
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Standard of California 
Standard Oil Company of Calitornia recently recon- 
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i] structed the ruins of a small oil refinery (forgotten in 
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Old refinery after restoration. 





chamber. The shaft is violently jerked back and forth and 
usually stays at opposite diameters the longest time, By 
the shock of contact with the housing or bearing surfaces 
is transferred to the frame and the ae hase indicates 
that the pump frame is moving. 


Figure 7 indicates a trembling shaft, in balance but too 
weak to rotate on one center-line. It will tremble slightly 
in all directions. The shaft may be too small, a crank may 
be forming, or, as in most such cases, the packing has worn 
through the sleeve and is reducing ie shaft diameter, 

The characteristics shown are but samples of the results 
to be obtained from rotating shafts running in babbitt of 
bushing bearings. Ball bearings, thrust bearings and other 
bearings have their individual reactions and the manipula- 
tor can quickly recognize them aiter some practice. The 
saine instrument can be used on high-speed reciprocating 
rods, machine frames, pushed into inaccessible points where 
there is movement, to obtain the characteristic. 

The main movement of a centrifugal pump is rotation, 
Contributory motions of vibration do exist, but are usually 
No one denies the existence of vibration, but the 
small amount of movement which must be measured in 
thousandths of an inch, the direction in which it occurs 
and the fraction of a second in which the changes take 
place seem to be such small quantities that they can hardly 
affect the running condition of a shaft. And when packing 
is considered, it is usually purchased to compensate for 
these movements, but as it consistently fails to do that, it 
appears that these details of vibration have much to do 
with the packing problem. 


If the cost of 


ignored. 


instruments and the time necessary to 
check the pump were prohibitive, it would be advisable to 
run the pumps anyway to keep them going. But with the 
handy method outlined, whole batteries of pumps may be 
checked in a short period of time and information secured 
trouble has developed, and an_ intelligent 
any one pump is operating. This 
tackling the packing problem ona 


at once before 
idea formed as to how 
is the first step toward 
rotating shaft. 





Rebuilds Old Refinery 


from the top and were condensed in a series of coils located 
in a wooden condenser trough on the hillside behind the 
plant. Steam was introduced at the top of the stills to pre- 
vent boiling over. Water was 
supplied to the condenser 
through and to the boiler 
from a natural spring located 
approximately two hundred 
feet up the canyon. 

The condensate was con- 
veyed to headers located ina 
brick tail-house at the end of 
the condensing trough. There 
it spilled in an open stream 
into funnels, which served as 
look boxes, and was directed 
to the proper storage tanks. 

The refined products ranged 
from a small amount of high- 
eravity (96°) so-called “benzine”, through kerosene, to 4 
lower-grade product termed “slop oil”. A very small amount 
of lubricating oil was also made. 
side of the center still reads: 


\ bronze tablet upon the 


ted 
operated on a commercial scale, erec 


) 
Company of California in 1930, 
associates of the Cali- 
Standard Oil Company 


| 


Refinery, 
the Standard Oil 

Scofield and his 
a predecessor of the 


California’s First Oil 
1876-1878, restored by 
as a memorial to D. G 
fornia Star oil works company, a 
of California, who procured in 1875-1876 California’s commercia’ 
production of crude petroleum in Pico Canyon, six miles northwest 0! 
and built this refinery for the manufacture of petroleum products 


pioneer 


first 


this point, 
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HEN the Tidal Oil Company decided to drill a 

well on its Lake Devernia lease in the East Texas 

field, special consideration had to be given to the 

derrick foundation and cellar construction. In reality, this 

work of surface preparation before spudding in, was a more 
formidable task than the drilling of the well itself. 

The location of this well, Lake Devernia No. 2 in the 
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(Top to bottom): Rig builder fishing out top leg section of derrick 
that dropped in Lake. Mud Box 208 feet long can be seen in this 
picture. It is 24 inches on sides and bottom. Roadway out to the well. 
Water was four inches deep on the floor of the bridge. Note the boilers 
and mud pits entirely surrounded by water. Well was shut down more 
than two days, boilers could not be fired. Mud pits covered over with 





flood waters of Lake. 


34 


- at EAST TEXAs 


G. R. Rains, W. H. Hart, and N. G, Painter Survey, jg jy 
the Lake, 300 feet north of the center line of the Gladewater. 
Willow Springs highway and 208 feet from the mean shore 
line of the west bank of the Lake. 


Designs and specifications for the derrick foundation anq 
celiar construction were prepared by the Engineering De. 
partment of the Tidal Oil Company. A turnkey contrac 
for the job was awarded to the ox Rig and Lumber Com. 
pany of Longview. It included a 208-foot roadway out to 
the well, putting in the complete derrick foundation, cop. 
struction of a concrete cellar 16 feet or deeper as found 
necessary to obtain a solid footing, and the erection of the 


derrick. Specifications for the derrick foundation called 


for 12-pound, 40-foot creosoted yellow pine piles, 12-inch 
butts, natural taper. These were to be driven at least 1) 
feet into a solid bed. All piling was creosoted except that 
for the pipe rack. The required test for support was de- 
termined from the safe bearing power for a timber driven 
by gravity hammer as given by the formula: 


Z2W h 
L 
s+ 1 
where L == safe load in Ib. 
W = weight of hammer in Ib. 
h = height of fall in feet. 
s == average penetration in inches per blow for 


the last three blows. 
This is known as the lowa Bridge Formula. 


For the derrick foundation, nine piles were driven for 


each derrick corner. By driving the piling with a 2800- 
pound hammer falling 22 feet, for an average penetration 


of two inches, a support of 1,368,000 pounds was obtained 
for the derrick foundation. As a Parkersburg 94-foot sili- 
con steel derrick of 436,000-pound capacity was used, this 
gave a piling support with a safety factor 3.1 greater than 
derrick. Actually, the safety factor was somewhat greater 
than this on account of the extra piling supporting the base 
sills. The corner piling was not braced, but only capped 
with 12-inch by 12-inch by seven-foot creosoted timbers 
drifted together with 34-inch pins, 24 inches long. All 
cap sills had a 13/16-inch hole for drift pin. 

During the drilling of the well the piling had to support 
some very heavy loads. For example, while landing the 
seven-inch casing, a tremendous weight was carried, con- 
sisting of 3700 feet of four-inch drill pipe, about 3650 feet 
of seven-inch O. D. 24-pound casing, 200 sacks cement, 
tools, drawworks, crownblocks, and a full crew of men. 
Levels were therefore run on the derrick corners after the 
well was drilled to ascertain if the piling had settled. It 
was found that only one corner had settled '-inch, the 
other three were level. Nor was there any evidence of 
weakness in the foundation. From this the conclusion is 
drawn that an unsupported length of 15 feet, using 9-pile 
corners, does not have to be braced. : 

High-water levels of the Lake and rainfall statistics fot 
some years back were carefully studied to determine the 
minimum height of the derrick floor level so that at no time 
would it be under water. Whatever pains were taken t0 
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Cellar Construction 
LAKE WELL- 





determine this level apparently were well worth while. Heavy 
rainfall, the greatest in the district in years, occurred while 
the work was well under way, and brought in its wake a 
record high rise in the Lake level that came to within 31 
inches of the derrick floor; this despite the fact that the 
derrick floor level is 7.3 feet above the spillway of the Lake 
4500 feet to the south. A 24-hour deluge of 4.72 inches fell 
on January 5, 1932, causing the water in the Lake to surge 
3.2 feet above the spillway. 

In constructing the cellar, a caisson 11 feet in diameter, 
was lowered to the bed of the Lake in two eight-foot sec- 
tions, with a tar-paper, water-tight joint between the sec- 
tions. It was centered and lowered into position by means 
of a frame directly over the well location. Circular forms, 
1l-feet and 8'4-feet diameter, respectively, were placed in- 
side the caisson in position for running the concrete. As 
now completed the cellar is 8! feet in diameter with rein- 
forced concrete walls about 18 inches thick. Construction 
of the cellar was begun November 24, 1931, and completed 
December 19, 1931. 

After the cellar was completed, the surface conductor, con- 
sisting of a 26-foot length of 20-inch casing, was centered 
in-the cellar and driven 8% feet into yellow clay. An 
84-inch connection is welded in the 20-inch near the top 
for the drilling fluid. About three weeks 
after the cellar was completed the Lake reached its peak 
level and touched the top of the cellar. 

Provision was made in the foundation for pumping equip- 
ment. 


as an overflow 


In all, 18 additional piles were driven as supports for 
electric power equipment and a 6'%-inch Lufkin Unit. 

A sturdy structure had to be built for the roadway as it 
had to be strong enough to stand the trucking of drilling 
equipment and casing into the well. It consisted of three- 
pile creosoted bents driven 14 feet apart, and capped with 
12-inch by 12-inch by 12-foot creosoted cap sills. Stringers, 
four-inch by i2-inch, were drifted to the cap sills with 
34-inch by 24-inch drift pins. The roadway was started 
November 20, 1931, and the floor completed December 17, 
1931. A mud box, 24 inches on sides and bottom, 208 feet 
long, was built alongside the roadway. 

Excavation for mud pits started November 22, 1931. 
These later had to be abandoned on account of high water 
and new ones started farther west on the bank of the Lake. 
A dragline was used to complete the excavation of the 
mud pits. 

Photographs accompanying this article were taken while 
the construction of the derrick foundation, roadway, and 
cellar were in progress. 

Drilling began December 31, 1931, and the well com- 
pleted at a depth of 3532 feet, January 27, 1932. 
drilled with a string of four-inch drill pipe. 
Was used for drilling. 


It was 
Lake water 
Work on the well had to be sus- 
pended two days because of high water. Besides the 26 
leet of 20-inch conductor, 220 feet of 12'4-inch, 50-pound 
ane, 3642 feet of seven-inch O. D. 24-pound casing, and 
68 leet of Sis-inch perforated liner were run in the well. 
The 1214-inch and seven-inch casing were cemented with 
100 and 200 sacks of cement, respectively. 


and had an initial daily production of 5040 barrels oil 
through 2'%-inch tubing. 
flow through the tubing. 


This was based on a 20-minute 
It has been estimated that this 
well has a potential open-flow through the casing of 25,000 
barrels a day. It has also been estimated that the cost of 
this Lake well is $9,000 more than the cost of the average 
well in the East Texas field. 





(Top to bottom): Caisson lowered into position by means of frame 
built over the location. Pile driver can be seen in position to drive an- 
other pile. Cellar forms in position for pouring concrete. In the 
center is the 20-inch conductor, which is driven 8! feet into clay. It 
is 26 feet long. Nine piles for derrick corner cut off level, ready to 





On January 20, 1932, the well was placed on production ‘ 
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be capped with 12-inch by 12-inch creosoted timbers. Preparing to run 
concrete for cellar. Note the carbide lights for night work when pouring 
concrete. 
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..... makes 
dependable Cast Steel 
REFINERY VALVES 





for every temperature 
and pressure encountered 


in refinery service . 
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Clear, uninterrupted flow at all times . .. super-refined electric furnace steel with extra 


heavy sections throughout . . . an extra long packing chamber . . . long condensing chamber 
with steel relief plug . . . heat-treated alloy steel studs of 125,000-lb. tensile strength with 
milled hexagon nuts on each end .. . circular body, bonnet flange and round throat 
. . . forged wedge gates, forged wedge seat rings and forged body seat rings .. . large 
bearing stem nuts or yoke bushings with flanged support at each end for yoke ... a 
specially designed double thrust ball-bearing yoke bushing is available when desired . . . 
all seat rings are threaded in position. 


Write for catalog describing the complete line of Kerotest Refinery Valves. 


KEROTEST MANUFACTURING CO. 


PITTSBURGH, PA. 








Calculation of 


Heat Balance for Gas Fired Boilers 


By E. F. DAWSON! 


\ | 


HE following discussion takes up the method of cal- A “Pound Mol” of a substance is the number of pounds 

culating the efficiency and the heat balance of a gas- of this substance numerically equal to its molecular weight 
fired boiler. Because of the difficulties encountered 

with the usual method of calculation, the “Pound Mol” 

method, once understood, offers a much simpler and less . |. ee 

confusing method of calculation for a boiler using a gaseous Gaseous elements, mixtures and compounds are Usually 


One pound mol of all gases at the same temperature and 
pressure occupies the same volume. 


; iat measured volumetrically. The transfer fr » 
fuel. This method can, however, be used to good advan- cl ee al | silt 4 . 4 —_ the weight 
: ; : . : ; yasis to the volume basis or vice versa is rez > eff 
tege for heat balance calculations for boilers using solid f ; capa ‘ : readily effected 
“ts by the following application of Avogadro's law: 
fuels. 3 , 
The results of a heat balance calculation show at a glance, Pvt 1544 — m—( Eqn. 1) 





how the heat in the fuel has been utilized and 
where the losses have occurred. With this 





where P == pressure in pounds per sq. ft. 


oe ‘ é : Vv specific volume, or cu. ft. per | 

information available, the engineer can take pound. 

steps to reduce the losses and thus increase T = absolute temperature (°F+460) 

the efficiency. m = molecular weight of the gas fe 
The items that enter into heat balance 


ferred to oxygen as 32. 
calculations of a natural gas-tired boiler are 


The approximate molecular weights oj 
shown below : 


various elements and gases are: Oxygen 32: 
Hydrogen 2; Nitrogen 28; Carbon 12: Car- 
bon Dioxide 44; Carbon Monoxide 28: 
Methane (CH4) 16; Ethylene (C2Hy4) 28. 
Ethane (C2H6) 30; Air 29. 


The examples that follow are given for the 


The unit on which the above heat balance 





is based is the heating value in British Ther- 
mal Unites (B.t.u.), of one pound mol of 
the natural gas used. 

The items for a heat balance calculation 
for a solid fuel would include, besides the 




















purpose of illustrating the procedure in mak- 
above, the heat loss due to the moisture in ing the various calculations. 
the fuel and the heat loss due to the combus- In order that the examples may be re- | 
tible in the refuse. E F. Dewees lated, the following sample test data will be 
Irom the observed test data the following used for all the examples: | 
totals and averages can be determined. 1. Water evaporated per hour, 27,900 Ibs. 
1. Water evaporated per hour in pounds. 2. Gas consumed per hour, 34,000 cu. it. 
2. Cubic feet of gas consumed per hour. 3. Barometric reading, 28.94 inches Hg, or 14.2 Ibs. | 
3. Barometric pressure in inches mercury. eer in. - 
4. Steam pressure, pounds per square inch gage. 4. oe Asie ianeelinie 150 Ibs. me BASS. 
5. Quality of the steam in per cent (if wet). 5. Quality of steam at boiler outlet, 98 per cent. 


~ 


sc ; : — ». Boiler feed water temperature, 210 degrees F. 
Femperature of steam in degrees Fahrenheit (1t S 


; 7. Temperature of fuel for which meter is set, 60 de- 
superheated ). : 
eas : i : grees F. 
6. lemperature of the boiler feed. Degrees Fahrenheit. ) ) - ¢ ° , , . 
os 8. Pressure of fuel for which meter is set, 8 0z. per 


7. Temperature of fuel for which meter is set. Degrees coo 

l’ahrenheit. PY in A i ? : 

9. Temperature of boiler room, dry bulb, 80 Gegrees F. 

10. Temperature of boiler room, wet bulb, 70 degrees F. 
11. Flue gas temperature, 420 degrees F. 


8. Pressure of fuel for which meter is set. Oz. per 
sq. In. gage. 


9. Boiler room temperature—Dry bulb, degrees Fahren- 











baat 12. Flue gas analvsis: CO>—8.0%, O:—6.4%, 
leit ; - ? 
atts P ‘ CO OG, N2 85.0%. 
10. Boiler room temperature—W et bulb, degrees Fahren- . . 
heit. ; " — 
. . : tem . C. -: ercent 
11. Ilue gas temperature. Degrees Fahrenheit. ' ; F 
: ; é A. Heat absorbed by the water and the 
12. Flue gas analysis: stenien — 
COs —s,. Ov—_-&%,, CO—g, N.——%. B Heat loss in the dry chimney gases 2 i 
13. Fuel analvsis by volume: C. Heat loss due to incomplete com- 
. ; . . ; bustion ae 
( — CoH, 33(Colig—— fF. N.— of. * owen : : 
hy o, Cot : sis ; : . I), Heat loss due to superheating the 
or . . ° ° 
Ale, Ura. moisture in the air used for com 
14. Heating value (higher). ——B.t.u. per cu. ft. at bustion . .... met 
—oz. per sq. in. ———l* and —inches mer- IK. Heat loss due to the moisture formed 


from the combustion of the hy- 


‘ury barometric pressure . . — 
cury barometric pressut drogen in the fuel..... 


As the calculation is to be based on one pound mol of iuel, =F, Heat loss due to radiation, unburned 
it will be well to make some general remarks regarding hydrocarbons and that unac- 
this unit. counted for on 
ss , ; , 100% 
1Asst. Professor of Mechanical Engineering, University of Oklahoma Total ; ; : 
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REJECTIONS ARE MADE 
IN THE MILL... NOT IN THE FIELD 


Ussrrs don’t have to look for defects in J & L Seamless Pipe. J] & L inspec- 
tors find them first. 


The inside of pipe is even easier to inspect than the outside. Under the 
beams of the inspector’s lamp, any defects are exaggerated, just as the beams 
from a car’s headlights magnify small bumps and depressions in a road. 
Pits, seams and scores that might weaken the wall and give corrosion a 


foot-hold, are instantly seen, and the defective pipe is rejected. 


Constant critical inspection is the rule in J & L Seamless manufacture. 
Five out of every six men in the department make the pipe—the sixth man 
inspects it. He looks for trouble and flaws so you won't have to, makes 
rejections in the mill so you won't have to make them in the field. He 
works for you as though he were on your pay roll, assuring you that the 
J & L Seamless you receive will be of uniform quality and give you depend- 


able service and long-time satisfaction. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 
Manufacturers of Seamless and Welded Casing, Tubing, Drill Pipe and Line Pipe, and 
Welded Steam, Gas and Water Pipe in both Black and Galvanized 


Also makers of Bars, Shapes and Plates, Reinforcing Bars, Cold Finished Steel, Junior Beams, Steel 
Piling, Fabricated Structural Work, Steel Barges, Wire Products and Tin Mill Products 
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13. Ilue analysis by volume: 
23%, N2 3%, CO2 

14. Heating value of gas a F., 14.7 lbs. per 
sq. in. abs., 1100 B.t.u. per cu. ft. 


CHi——73%, C:He— 

















Item A. 


Heat Absorbed by the Water and the Steam. 
It is this item that effort should be made to increase to 
the maximum. 
Boiler 


Item A as a per cent is the boiler efficiency. 
room conditions of temperature and pressure are 
taken as the base, as all of the air for combustion exists 
at these conditions. 

The volume ot gas consumed per hour, 
is under meter 


boiler 


as given above, 
volume to 
combination of 


conditions. To convert this 

conditions, the 

Charles and Boyles laws can be used. 

PiVi + Ti= P2V?- 

- absolute pressure of the gas in the line near 
meter. 


room following 


Te—( Eqn. 2) 


where P1 


P2= absolute pressure of boiler room in same unit 
as F.. 
T1 = absolute temperature of gas in line near meter 
(°F.+460). 
T: = absolute ane of boiler room (°F.+460). 
Vi= volume of g from the meter 
(cu. ft.) 
V2— volume of gas converted to boiler 
ditions of temperature and pressure (cu. ft.). 
Example 1. 14.7 > 34,000 ~ 520 = 14.2 & Ve + 540 
V2 = 36,570 cu. ft 
The volume of one pound mol under boiler 


ras as determined f 


room con- 


room condi- 


tions is determined from equation 1, where “vm” is the 
value desired. 
Example 2. 14.2 >« 144 * v + (80 460) 1544 — m 


or vm = 407.5 cu. ft. per pound mol. 
Therefore, the number of pound mols gas at boiler 
room conditions, used per hour = 36,570 ~ 407.5, or 89.7. 
The molecular weight of the natural gas can be determined 
by a weighted average of the fuel analysis and the molecular 
weights of the constituents of the fuel. 


Example 3. The molecular weight of the gas equals 
73 16+ 23 K 30+3 28+1 44 





eee 19.8¢ 
100 , 


The heating value of the gas per cu. is 1100 B+ . 
at 60 degrees I. and 14.7 pounds per sq. in. absolute. The 
heating value under boiler room conditions can be obtained 
by knowing that the heating value per cu. ft. varies directly 
with the density. The density, in turn varies directly with 
the absolute pressure and inversely with the absolute tem 
perature. 


Example 4. The heating value of the 


». gas under boiler 
room conditions equals 


1100 14.2 520 


14.7 540 





1023 B. t. u. 


The heating value per pound mol, or for 407.5 cy 
1023 < 407.5 = 416,900 B. t 

This value of 416,900 B.t.u. is the unit for the heat } 
ance, or 100 per cent. 

The pounds of 
tained: 

Example 5. 
of fuel equals 


a 2 
al- 


water evaporated per pound mol js ob. 


Pounds of water evaporated per pound mol 


27,900 — 89.7 = 311.0 
The heat absorbed by the boiler per pound mol of fuel js 
obtained by multiplying the heat absorbed by each pound of 
boiler feed water by the number of pounds of water evapo- 
rated per pound mol of fuel. 
Example 6. The B. t 
equals : 


u. absorbed per pound mol of fuel 


311.0 (338.1 4 
311.0 & 1002 


. 856.9 — [210 — 32]) 
at aus B. + 
311,600 


Boiler efficiency in per cent —=——— X 100 = 74.8% 
416,900 
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Natural Gasoline Plant 
Flexibility 


By ANSON W. DWEN, 


UE to the low cost aim of all gasoline plant produc- 

tion, brought about by the low price received for 

natural gasoline and the present decreased production, 
and the result of the proration schedules now in effect, it has 
been necessary to improve on the elasticity of all equipment 
installed both in the plants and in the field. 

With the present proration schedules we have found it 
increasingly difficult to procure raw gas for the plants as 
practically all of the producers are mainly endeavoring to 
keep the water pumped from 


Crosbie and Moran, Inc. 


rated oil flow down into the column below the oil inlet 
line. At the bottom of this oil inlet line is a header for the 
flow lines from the various wells on the lease. This header 
also has a connection for the injector of the oil treating 
fluid into the combined flow of all the wells. The top end 
of the core in the barrels is connected to the plant field 
gathering lines. 

A gas fitting of this type is installed on the Westheimer 
and Daube, Freid lease in the St. Louis field. The construc- 
tion of this type fitting is es- 





their wells which produce a con- 















































; sentially the same as the sketch 
siderable amount of water along . ' ‘ ene 
ide . ‘ “ BRAZE HEAD A t\ with the exception that six-inch 
with the oil. Some producers, 70 PIPE ~~ . —s 
: x) % |} pipe 1s substituted for the ba1- 
however, have taken the attitude Gas ourters [1 i 1 are ; 
. “i ‘els and tour-inch pipe r the 
that the quicker they produce — HH rels and to ch pipe 10 € 
: - FLAT NEAD ~ six-inc : S 
their allowable the more eco- ~ ix-inch columns. 
nomical the cost of oil produc- ; LY ae... A standard meter installa- 
. Thi ae —. s ponte rae as 
tion. This may be true, but rn tion is used in the hook-up. The 
what a burden for the gasoline pag nef hn advantages derived from this 
industry! The first part of the => type of hook-up are: 
- ‘ « . 
month, a good volume of gas for (iduiaiieae Danie. : ty , 

. ’ . a > < > = 
the plant and a resultant good . ‘ (1) During the flush pro 
production, and the remainder ££. Annie > | duction of the lease, two regu- 

¢ edie lo : . , : - " 
of the month a _ struggle to aia aie 1 i fie | i lators, smaller size than the 
process enough gas to operate aa | | meter setting may be installed 
their plants economically so as OR PRESSURE | | with an insurance of more sen- 
to keep them from having to | | | sitive control. 
shut down. A shut down plant i 
ia ; I 1} | (2) During the flush produc- 
causes no end of expense both . . the 1 lat 
tion of the lease, one regulator 
to the plant operator and to the ay | 1 1 . lled 
; ‘ & c a gate ay ; stalled, Op- 
producer, who either has to in- ts is anebede. ite may be installed, Of 
stall combination connections on RG erating the gate so as to prac- 
: ae ja, f N Soe , an . . me rz) 
his lease to utilize the green gas RB & 8 tically handle the volume with 
lor normal lease operations or | x} BW RM the gate and allowing the regu- 
has to purchase gas from some | RS ; lator to control the vacuum or 
— rnp | < pressure that is desired. 
ith the decrease of casing- | 5 ‘ P : 
case a wantin Te ike | | (3) After the flush produc- 
head gas to the plants, it was ip a a a ‘ : : — 
. i» J o NIPPLE FOR tion is over, one side of the 
found necessary to devise meth- iS fpriice be = ; ; 
Is of a : . m |)| Soe 6 HEADER FOR installation may be plugged and 
ods of taking all available gas ><a] | | fr ee ee ] 
* : ; : ' we) | ff Jt IN’ the control handled with the re- 
i h 
rom the lease equipment, such i Ata" Figs: : 
as flow tanks. treatine tanks and i Sa Y maining reguiator. 
storage tanks. The superintend- Fig. 1. (4) Then while there is still 


ent of the St. Louis, Oklahoma 


plant, Robert Dwen, designed and had constructed the gas 
hitting shown in Figure 1. This fitting is installed on the oil 
inlet to either flow tanks. treating tanks, or oil storage tanks. 

Chis type of gas fitting is constructed of two cylinders 
which have been welded together, and the neighboring heads 
pertorated for gas passage. Through the center of these 
barrels has been welded a six-inch pipe which has been 
cut away for the gas passage and divided so as to prevent 
the plant vacuum from pulling directly through to the oil 
level. The bottom of this six-inch core has an inner three 
ch pipe so welded as to act as a conductor for the sepa- 
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considerable volume of gas on 

the lease, and vet such a small volume that the original 

regulator is too large for efficient control, a smaller regu- 
lator may be installed. 

(5) When the volume of gas from the lease has dropped 

to the point where the original meter setting is too large 


to accurately record the volume, the setting complete may 
readily be removed and a smaller setting installed. 

From the above advantages, the flexibility and the ulti 
mate economy of this type of meter installation may be 


readily realized. 
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WHEELING @ 


OIL COUNTRY PIPE 











WELDED AND SEAMLESS 
TUBULAR GOODS, 


INTERNATIONAL DERRICK & EQUIPMENT 
Division of International-Stacey Corporation 
Columbus, Ohio Los Angeles, Calif. 


WHEELING STEEL CORPORATION 
WHEELING,W.VA. 
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IDECO 
DERRICKS 








Steel oil derricks are the products on which 
IDECO was originally founded and _ their 
manufacture always has and will continue 
to be an important branch of our business. 


IDECO introduced the galvanized structural 
steel derrick and IDECO derrick engineers 
have constantly kept pace with the ever- 
changing needs of the oil industry. 


IDECO Derricks are offered in a wide va- 
riety of heights and weights for all drilling 
and pumping requirements. IDECO steel 
derricks have never been successfully im- 
itated. 


Other IDECO products include rotary drill- 
ing machinery, machinery supports and 








standard fronts, pumping equipment, cable 





tool drilling equipment, drilling machines, 
I DECO- Wheeling pipe, standard steel 
buildings and other products for the oil 
industry. 








THE INTERNATIONAL DERRICK & 
EQUIPMENT COMPANY 


COLUMBUS, OHIO BEAUMONT, TEXAS LOS ANGELES, CALIF. 
BRANCHES IN EVERY IMPORTANT OIL FIELD 
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Item B. 
Heat Loss in the Dry Chimney Gases. 

The heat loss of the dry chimney gases per pound mol of 
fuel can be calculated from the following formula: 

Hb=W Cp (te —tr) 
Where: 

W =The weight of the dry chimney gases in pounds 

per pound mol of fuel consumed. 

Cp = Mean specific heat of the chimney gases at constant 

pressure. (Usually taken as .24) 

tc == Temperature of the chimney gases, °F. 

tr = Temperature of the boiler room, °F. 

Obtaining the value of “W” 
tates the following discussion on the theoretical and actual 
In order to illustrate the dis- 
cussion, an example using values from the above data will 
be included. 


in the above formula necessi- 


combustion of natural gas. 


Theoretical Combustion. 

Example 7, and Discussion. 

The ee cc sgn of air by volume is nitrogen 
79 per cent and oxygen 21 per cent. Therefore, the value 
used in the balloting wr Be (3.76) is the ratio of nitrogen 
to oxygen in air or 79 ~ 21. 

The theoretical combustion equation for methane (CHs4) 
including the nitrogen that was in the air which furnishes 
the oxygen for combustion is: 

CH1+ 202 + 2(3.76) Ne=CO2+ 2H20 + 2(3.76) N2 
Mols. 1 2 Tah l 2 7.52 
(Eqn. 3) 

or when one mol of CH4 is burned, the dry chimney gases 
consist of one mol of Cl yo and 7.52 mols of Noe. When one 
mol of fuel is burned (of the above analysis) the dry 
chimney gases consist of .73 (.73><1) mols of COz and 
5.49 (.73 7.52) mols of Nz from the CHs part of the 
fuel. 

A simila 


r theoretical equation for ethane (C2He) is: 


2S2He + 702 54 7 (3.76) Ne -4CO2+6H20+7 (3.76) N2 
Mols. 2 7 26.32 4 6 26.32 
or 1 3.5 13.16 2 3 13.16 


(Eqn. 4) 
above analysis is burned, 
the dry chimney gases consist of .46 (.23 2) mols of COe 
and 3.027 (.23>< 13.16) mols of Nea from the CeHe part 
of the fuel. 
In summarizing, the theoretical amount of dry stack gases 
per pound mol of fuel of the 
COe: .73-+- 46+ .01 = 1.20 mols. 


or when one mol ot fuel of the 


above analysis is: 


Nz: 5.49 +- 3.03 + .03 = 8.55 mols. 
Should the fuel contain ethylene (C2H4) or carbon mon- 
oxide (CO), their respective theoretical combustion equa- 


tions are as here noted: 

CoH, + 302 + 3 (3.76 N2) = 2CO2+ 

2CO + O2-+- (3.76 N2) = 2CO2++- (3.76 Ne) 

Due to the impossibility of thoroughly mixing the fuel 
and the air in the combt 
supply an ex 


2H20 + 3(3.76 N2) 


istion chamber, it is necessary to 
cess of air for combustion. 

The per cent of excess of air (%Xs Air) can be de- 
termined by the following formula. This formula should 
be used only for those fuels which are low in nitrogen 
content. 


(O2— CO) 


- 





%Xs Air =———— — S< 100 
Nz X 21 (O2— CO) 





79 2 


where Ov, CO, and N 
flue gas analysis. 


are in per ce 


64 


nt as determined by the 


The total number of mols of dry chimney 
of fuel, for an excess of air, is: : 
(v) = Number of mols of COs: 
combustion. 
(u) = Number of mols of Ne: 


(100 +- %Xs Air) 


fas e 
sases per mol 


same as for theoretic) 


(5.49 + 3.03 —————_—_——_ + 03 = 1.» 
100 
(x) == Number of mols of Oe: 
%Xs Air) 
i298) 4 (854-29) 
100 


If there is any CO in the dry chimney gases as indicates 
by the flue gas analysis, the number of mols of COs as oiyen 
above per mol of fuel should be corrected. The valye oj 
1.20 mols of COz assumes that all the carbon in the fue 
was completely burned. With CO present in the flue gases: 
the mols of CO per mol of fuel is determined by multiplying 
its proportional in the flue gases by the sum of the mols 9 
COe2, Ne, and Oz per mol of fuel as determined above 
Or, the mols of CO per mol of fuel equals: 

(x)) <X (CO — 166) 
The mols of COe corrected for the CO are equal to: 
(z) = (v) —(y) 

The sum of the mols of dry chimney gases per mol ¢ 
fuel multiplied by the molecular weight of the flue gas wij 
give the pounds of dry chimney gases per mol of fuel, o 
—« 

The molecular weight of the flue gas is calculated b 
weighted average method. 

Example of Item B calculation using the above data: 

6x21 


given 


(v) [(v) + (a) 





%Xs Air — 6.4 & 100 + [ (85. ) —(6.4)] = 30% 
79 
11.84; (x) = 88; (y) =O 


13.92 mols of dry 


(z) = 1.20; (u) 
1.20 + 11.84 -+..88 - 


gas per mol of 


fuel. 
The molecular weight of the dry flue gas equals: 
(8.0 * 44+ 6.4 * 32+ 85.6 & 28 = (100) = 29.54 
Hence: Hb = (13.92 < 29.54) (.24) (420—80) = 
33,560 B.t.u. or in per cent: 33,560 >< 100 ~ 416,900 = 
8.0% 

. Item C 


Heat Loss Due to Incomplete Combustion 
The heat loss due to the presence of carbon monoxide i 
the flue gases is determined as follows: The heating valu 
of CO per pound is 4,354 B.t.u. or per pound mol, (4,3) 
28) 121,900 B.t.u. The mols of CO per mol of fuel [se 
(y)] multiplied by 121,900 gives 
complete combustion. 


the heat loss due to i 


SUMMARY 
Per Cent 


Item Loss >.t.u. 
A. Heat absorbed by the water and 


Oe an ea Seen Ce 311,600 748 
B. Heat loss in the dry chimney gases... 33,560 8. 
C. Heat loss due to ene com- 

DUSHOM ...:........- 0 0.0 
D. Heat loss due to supe erheating ‘the 
. moisture in the air used for com- 

ee eee 910 0.2 


E. Heat loss due to the moisture 
formed from the combustion of 
the hydrogen in the fuel............ ; 

I’, Heat loss due to 
burned 


46.600 12 
radiation, un- 
hydrocarbons and_ that 


mnaccotnted fOr .q.2...<.c...-cecececconsee 24,230 58 
| ETO ERE 16,900 100% 
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Use of Single Cylinder 


for Driving Geared 
Pumping Units 


EVELOPMENT of new 

oil fields with the prices 

of crude oil now prevail- 
ing demands that the cost of 
pumping installations be kept 
within reasonable hgures. 


Engines 


ometer, and a test gas meter. 
During the test three types of 
flexible couplings were used for 
connecting the engine and unit. 
The first coupling used consisted 
of sets of thin resilient springs 





An experiment has been made 
in an old field, which is of par- 
ticular concern to those interested 
in heavy pumping equipment. A 


By J. C. GORDON, Production Engineer, 
Fort Worth, Texas 


connecting an inner hub to an 
outer hub flange. This coupling 
allowed two degrees torsional va- 
riation. The second coupling 





4)- horsepower, single - cylinder, 
two-cycle gas engine was con- 
nected directly to and drove a geared pumping unit on 
4 well producing 750 barrels of fluid per day, from a depth 
of 3000 feet. The practicability of this combination of 
equipment is of importance to those operators contemplating 
the installation of pumping equipment who have geared 
units, and gas or oil engines available for use. 

The well selected for the test is 3000 feet in depth, and 
is equipped with 2!4-inch tubing and 34-inch sucker rods. 
The original pumping equipment, consisting of a 30-horse- 
power, single-cylinder, two-cycle gas engine driving a 
standard rig with a 12-foot bandwheel was retained at the 
well for emergency use and for testing. 


The new equipment for the test was installed at right 
angles to the old standard rig. The engine used was a 
40-horsepower, single-cylinder, two-cycle gas engine, 
equipped with heavy flywheels weighing 2000 pounds each. 
According to the manufacturer’s rating, this engine is capa- 
ble of developing 52 B. H. P. at 180 r. p. m. and 63 B. H. P. 
at 250 r. p. m. 


The geared unit was of the worm gear, single reduction 
type, fitted with gears giving a reduction ratio of 11.3 to 
1.0, at an engine speed of 250 r. p.m. The pumping strokes 
of the unit are 22.1 per minute. The counterbalance used 
was of the rotating type, attached to the crank. The gear 
had attachments for driving a chain-driven tubing hoist 
set beside the sampson post. 
and walking beam were used. 


Heavy steel sampson post 


The unit was installed early in 1930 and operated for 
more than a year. On account of increased fluid handled 
from the well a heavier unit was then installed. The 
40-horsepower engine had such an excess of power over 
the requirements for this well, that a smaller engine was 
installed when the unit was changed. This article refers to 
the original test installation only. 


After the roustabouts became accustomed to handling 
rods and tubing with the hoist, they were able to make 
excellent time. This increase in speed was partially due, 
however, to the larger engine with the unit. The total 
fluid handled increased from 670 barrels per day for the 
standard rig to 750 barrels for the unit due to an increase 
in pumping speed of two strokes per minute. Of this fluid, 
/30 barrels was water, and 20 barrels oil. 

After the unit had been operating for several weeks, spe- 
cial tests were made to ascertain the magnitude of stresses 
transmitted to the rods on account of the explosion impulses, 
and variations in speed, of the gas engine. 

The special equipment used for the tests was a Katzen- 
stein Torsiograph, a Martin-Decker Pump Dynamometer, 
a Maihak Continuous Engine Indicator, an indicating tach- 
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consisted of a set of splines, or 

gear teeth, on flanges at the ends 
of the shafts to be connected, meshed with splines in two 
outer rings which are a part of a floating sleeve which 
houses the coupling. A torsional variation of one-half of 
one degree was permitted by this coup'ing. The third 
coupling used consisted of four heavy multip‘e leaf springs, 
extending from an inner driven hub flange to an outer 
housing which is part of the driven hub flange. The tor- 
sional variation can be changed by using springs of dif- 
ferent strengths. 

The Katzenstein Torsiograph was used to determine the 
torsional variation in the shafts under study. The motion 
of the shaft was transmit‘ed to a pulley of the torsiograph 
by a cloth belt. A flywheel within this pulley is driven by a 
carefully calibrated volute spring. The flywheel tends to 
rotate at a constant angular velocity while the pulley ro- 
tates at an angular velocity corresponding to that of the 
shaft under study, to which it is belted. The difference 
between the velocity of the flywheel and the pulley i. re- 
corded on the moving chart or continuous card by means 
of a system of levers and a recording pen. An electrical 
timing device was set to indicate complete revolutions by 
marking the card. The record on the cards is very irregu- 
lar, the peaks at the bottom of the curve indicate accelera- 
tion, the peaks at the top deceleration. The r. p. m. 
fluctuation is the difference in revolutions per minute from 
that represented by the deceleration and the acceleration 
peaks. Then the coefficient of fluctuation is the r. p. m. 
fluctuation divided by the average speed expressed in a 
fraction, the numerator of which is one. 

The dynamometer was used to determine the load upon 
the polished rod, in the usual manner. 


The engine indicator was used to determine the indicated 
horsepower of the gas engine, the test gas meter to measure 
fuel consumption. The tachometer gave the speed of the 
engine or any part of the equipment. 

Records from the torsiograph are so accurate that engine 
explosions can be traced on the cards. The effect of engine 
impulses is diminished by the heavy flywheels of the engine 
as the kinetic energy stored in the flywheels is directly pro- 
portional to the weight and varies as the square of the speed. 
This is shown clearly by the coefficients of fluctuation ob- 
tained, three of them are as follows: At 22.1 strokes 72- 
inch, engine 250 r. p. m., coef. of fluc. 1/387; at 15.9 strokes 
42-inch, engine 180 r. p. m., coef. of fluc. 1/328; at 11.76 
strokes 32-inch, engine 133 r. p. m., coef. of fluc. 1/273— 
at the latter speed the crank could be seen to accelerate 
with each explosion in the engine. 

The three types of couplings gave the same coefficient 
of fluctuation for the crankshaft at the speed of 22.1 strokes 
per minute, 72 inches in length, 250 r. m. p. of engine. 


Curves were plotted from the dynamometer cards taken 
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from the polished rod and the torsiograph cards, and a 
graphic representation of the motion of the polished rod 
with respect to the motion of the crankshaft of the unit 
was drawn. Torsiograph cards were chosen representing 
conditions to be studied and the peak acceleration and de- 


celeration points for each fluctuation determined. These 
points were transferred to crank motion and in turn to 


polished rod motion. In doing this it was assumed that 
all the velocity fluctuation was transferred from the crank- 
shaft to the polished rod. ‘This was a very liberal assump- 
tion as a great deal of this fluctuation would be taken up in 
deflection of the walking beam, elongation of the pitman, 
in the hanger, etc. 


From these velocities, the time interval between a de- 
celeration and acceleration peak, and the load on the pt lished 
rod, the force due to acceleration was calculated. lor the 
gas-engine driven unit operating at twenty-two 72-inch 
strokes per minute, the maximum force due to acceleration 
from engine impulse was 31.6 pounds. ‘This force is so 
small that when delivered to the polished rod the effect 
upon the rods is negligible. 


By the same process calculation was made of the force 
due to acceleration delivered to the polished rod of another 
well which will be designated as well No. A-9. This well 
was equipped with a geared unit similar to the one studied at 
well No. 24, but an electric motor furnished the power. 
The well was the same depth as No. 24, equipped with 
2'4-inch tubing, 34-inch sucker rods, and produced 800 
barrels of fluid, practically all water, every 24+ hours. The 
speed variations were greater on the motor-driven outfit, 
but the time between intervals was also greater, and when 
the force due to acceleration was calculated it was found 
to be practically the same as for the gas-engine driven unit 
on well No. 24. If a small flywheel were installed on the 
shaft between the motor and the unit much steadier opera- 
tion would be obtained. Owing to the high speed of the 
motor this flywheel would not have to be of large diameter, 
the high rim velocity would also prohibit a large diameter. 

A study was made of the 
gas engine driven standard 
rig at well No. 24. Ata 72- 
inch, 20.3 strokes per minute 
pumping speed, the well was 
producing 672 barrels of fluid 
per day. Calculations of the 
force due to acceleration de- 
livered to the polished rod at 
the speed mentioned showed a 
maximum force of 215 pounds 
would be delivered to the p )|- 
ished rod. This force may 


have an effect upon the rods. 





Gas engine-driven 

pumping unit at well 

McKie No. 24 in the 

Van pool of East 
Texas. 











The engine in this standard rig output was operating at 162 
Ss « NZ 


Irom the engine 
and from the clutch shaft in addition to those 


the crankshaft of the bandwheel. 


r. p.m. Torsiograph cards were obtained 


taken fri m 


Torsiograph cards were taken in the same manner on a 
well designated as well No. 28-1 in the Van field of Fas 
Texas. This well was equipped with a single-cylinder. ae 
cycle, 40-horsepower gas engine with 2000-pound Wheels 
driving a steel standard rig that had a 12-foot bandwheel 
approximately 3000 feet of 2!'3-inch tubing and ra 
sucker rods. 

A study of the torsiograph cards from the engine. clutch 
and bandwheel shaits of the standard rigs at wells No, 4 
and No, 28-1 showed that although the coefficient of fluctua. 
tion of the engine and clutch shafts was greater than that 
of the bandwheel shaft, the fluctuation of the bandwheel 
is found to be greater than that of the clutch when the 
variations in speed are laid out on the circumference of 
the drive pulley and bandwheel. For example: 

Well No. 28-1 at 32-inch stroke, 15.4 per min., engine 123 

r. p.m. 

Arc of 1/134.5 fluct. on 12 ft. bandwheel rim—3.35 inches 


Arc of 1/27.9 fluct. on 18 in. clutch pulley 2.025 inches 


Belt stretch or slip 1.33 inches 
Well No. 24 at 72-inch stroke, 20.3 per min., engine 163 
fr. p. m. 


Arc of 1/64.5 fluct. on 12 ft. bandwheel rim —7.01 inches 


Arc of 1/14.3 fluct. on 18 in. clutch pulley 3.95 inches 


Belt stretch or slip 3.06 inches 


It is evident that the load affects the fluctuations of the 
bandwheel speed on the standard rig quite materially. The 
difference between the pumping speeds of the two standard 
rigs tested is so great that no conclusion can be drawn from 
these tests as to the result of using heavier flywheels on 
the engines driving standard ri; 
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Are Your Trucks in Shape 
to Handle Any Job? 





wig a 
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J. Ober, Shreveport, La., knows the value of good equipment. This handsome new International Heavy-Duty Truck, equipped with winch and 
trailer, which he recently added to his fleet of Internationals, makes a favorable impression wherever it goes. 


A - A T IS sound economy and good business to keep your 
M Cc C ormic k D eerin g I trucks properly maintained and to buy new trucks when 
Power 


the old ones need replacing. A fleet that always looks 
good “tells the world” that the owner has equipment ready 
to take on any job—and when contracts are being awarded 
the truck owner whose equipment shows up best and per- 
forms best is the one most favorably considered. 


Don’t delay checking over your trucks and all your equip- 
ment, and put them in shape if need be. The longer they 
are let go without service the more expensive it will be and 
depreciation will mount rapidly. A thorough check-up will 
give you an estimate of the life left in your trucks and you 
can then plan a replacement program. 





Call on the nearest International Company-owned branch, 
or International Truck dealer, and get their advice. You 


If you need rugged, economical power for oil- will find them ready to help you work out a servicing and 
field or pipe-line work it will pay you to invest in replacement plan. They will show you the complete modern 
McCormick-Deering Industrial Power. Ask the line of International Trucks and demonstrate the models 


nearest Company-owned branch or McCormick- 
Deering distributor or dealer to demonstrate it 
for you. Be sure to ask about the new McCor- 
mick-Deering Model T-20 TracTracTor. It is 
the most accessible crawler tractor ever built. Its 
remarkable ease of control, great power and dura- INTERNATIONAL iW ARVESTER & OMPANY 
bility, and surprisingly low maintenance, are fea- of America 

tures that appeal to every user of crawler tractors. 606 So. Michigan Ave. (Incorporated Chicago, Ilinois 


NTERNATIONAL TRUCKS 
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you are interested in. There are sizes from *4-ton to 5-ton, 
and a wide range of wheelbase lengths for every hauling 
requirement. 











election and Handling of Grease 
Plant Raw Materials 


O promote the efficient 


and successful operation 2 ( DR. WM. T. SIEBER, Chief Chemist, | > 
—T. Waverly Oil Works, Pittsburgh, Pa. 


of a grease plant it is, 
just as in any other line of 
manufacture, of utmost importance to use great care and 
good judgment in the selection and handling of the raw 
materials entering into the Since 
variety of materials is 


processing. such a 


great encountered in the manu- 


facture of grease, it is absolutely necessary that the man 
in charge of the grease plant have a far-reaching experience, 
combined with scientific knowledge and training to enable 
him to determine just what kind of a raw material to use 
for a particular type of grease. He should know the action 
of different raw materials with respect to the finished prod- 
uct; he should know what to add and what to omit in 
order to make these same products meet specified require- 
ments. To a certain extent, some of this knowledge may 
be obtained from text books, but for the most part it is 
necessary that he be guided by his past personal experience 
based, primarily, upon keen observation, and this, in turn, 
enables him to successfully solve the various problems which 
arise almost daily. 

To proceed to the discussion, let us first consider the 
classification of raw 
under the heading 


materials and equipment comprised 


Soap Stocks 


Soaps, contained in lubricating greases, may be prepared 
from any kind of animal or vegetable oil or their respec- 
tive fatty acids, which are capable of being saponitied by 
an alkali. In the selection of saponifiable oils to be used 
in the production of grease we naturally find the price of 
same to be of prime importance and consideration. If, how- 
ever, quality products are desired, in that we must give no 
little thought to the color of the tinished product, the odor, 
texture and melting point, then the price alone cannot be 
too potent a factor in the selection. The type of process- 
ing equipment available also has a tendency to either en- 


hance or modify our choice of a fat. he 


Occasionally, in t 
preparation of some greases it is of advantage to use a 
combination of fats or fatty acids in order to obtain deti 
nite and desirable characteristics in the finished commodity. 
As an example, suppose we wished to replace horse fat in 
order to gain certain qualities, but still retain the smooth 
texture and unctuous consistency provided by the use of 
horse fat. In this case a mixture of tallow and lard oil 
may be used with excellent results. 


Some greasemakers prefer to use fatty acids rather than 
the whole fats or With the exception of a 
shorter time being required to complete saponification and 


glycerides. 


the use of a little less soap stock, there is really hardly any 
difference, even to the appearance of the tinished grease. 
With regard to quality, however, some greasemakers are 
of the opinion that lubricating greases made from fatty acids 
are not as stable as lubricants made from whole fats, as in 
time and under pressure they seem to have a tendency to 
liberating the contained therein. 


separate, lubricating oil 


3ut these are more or less personal opinions, 

Fats of the liquid fatty acid type, such as fish oils, ete., 
produce lubricating greases of lower melting point and more 
or less rubbery texture, while soap stocks of the solid fatty 
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acid type, such as tallow, 


° : Ce. 
are important in 


the manufac. 
ture of hard and high mel 
point lubricants. 

Not only the careful and intelligent selection, but 
the efficient handling of the 


ting 


soap stock appears as an jm. 
portant factor in the manutacture, as the quality and due. 
acter of the finished product is somewhat dependent upo 
this phase of the processing. 
Usually the soap stock storage tanks are located either 
outside of the grease plant or in the basement cellar ot th 
same. Therefore, it is necessary to convey the fats —_ 
these storage tanks to the kettle floor. This is done very 
effectively, either by pumping with steam or electric ‘oe 
or by blowing with air. Liquid fats, provided they have a 
sufficiently low titre, can be handled in this way Without 
any trouble, but where solid, or semi-solid soap stocks sis 
encountered, the storage tanks must be provided with some 
kind of a heating device, usually steam coils, either internal 
or external, in order to keep the fats constantly in such 4 
state as will permit them to be readily pumped or blown 
to the measuring tanks and thence to the soap kettles, 
Due precaution should be exercised to keep the tempera- 
ture of the soap stock just a little above the melting point 
of the same, as excessive heat has a tendency to darken 
the fat and accelerate oxidation and rancidity, which, in 
turn, e1ve the finished product an objectionable color and 
odor. Several chemical compounds which have appeared 
on the market recently are intended to suppress the oxida- 
tion ot 
In the 


fats, combined with absolute cleanliness of the 


soap stocks when added in very small quantities, 
writer's opinion, however, proper handling of the 
storage tanks 
and equipment, make the use of these so-called “oxidatior 
inhibitors” unnecessary. 

In smaller grease plants, where soap stocks are purchased 
in barrels instead of tank cars, the efficient handling of the 
fats is much simplified since greater care can be conven- 
iently exercised, 


handled. 


owing to the smaller amounts of fat 


Hydrated Lime 
The hydrated lime used in the manufacture of lubricating 
should be of the highest quality 
should always run uniform as to its available calcium oxide 


grease and purity and 


content. The amounts of contained magnesia and silica 


should be as low as p ssible, as otherwise serious trouble 
may be encountered in the quality of the finished grease 

A lime suitable for the manufacture of lubricating grease 
and one which has been consistently used with gratifying 


results is characterized by the following composition: 


Calcium Oxide approx. 74.25% 


Iron Oxide and Alumina : 25% 
Magnesia 19% 
Silica - 25% 


Water (combined ) 24.00% 


The lime should be of sufficient fineness that 100 per 
cent of it will pass 200 mesh and also a chemical analysts 
of each shipment of lime should be made to definitely in- 
form one’s self of the actual available calcium oxide cot- 
tent of that shipment. 

It will be found that lime may be conveniently and easily 


handled, even by one man, if purchased in 50-pound papet 
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This size also facilitates the packing of the lime in 
It should be stored in a dry place to eliminate 


bags. 
storage. s A . 
the ab orption of moisture and to prevent the neutraliza- 
1 avs 


‘on of the calcium hydroxide by the carbon dioxide of 
t10 , P 


the air. 
Caustic Soda 

Aside from lime, caustic soda is the alkali which is used 
to a great extent in the manutacture of lubricating greases. 
All fibre greases, a number of transmission lubricants and 
many other lubricating compositions contain soda soap as 
thickening agent. ‘Therefore, some consideration should 
be given to the specification and handling of such an im- 
portant raw niaterial as caustic soda. 

Caustic soda may be purchased in two forms, either as 
a solid, fused material, or as a 50 Baume solution. Where 
sufficient storage space is available it is better to handle a 
50 Baume solution as it saves the greasemaker the danger- 
ous and time-consuming job of breaking up the solid mate- 
rial and dissolving it. 

With regard to chemical composition, the caustic soda 
should be as free as possible from iron and alumina and 
sodium carbonate. \s caustic soda is very seldom used 
stronger than a 30 Baume solution, it is advisable to have 
a mixing tank in order to make up and adjust the caustic 
soda solution to such a concentration as is required for 
the particular process. 

The concentrated caustic soda solution (50 Baume) is 
usually stored in a tank from which it may be pumped or 
blown to either one of two kinds of mixing and measuring 
tanks. A stationary tank may be used, the discharge lines 
of which run directly to the kettles where the caustic soda 
is to be used. The amounts of soda of the proper concentra- 
tion used from this tank, are usually measured volumetri- 
cally. 

A movable tank, consisting of a regular 110-gallon oil 
drum mounted on an ordinary factory truck, may also be 


used. This enables the operator to move same to the scale 
and weigh it. It can next be moved to the desired kettle, 
the soda solution run in and then reweighed. The latter 
gravimetric method favors accuracy. 


Mineral Oil 

Since the lubricating value of a grease is more or less 
proportional tothe lubricating properties of the mineral 
oil contained therein and since this same mineral oil im- 
parts many of its properties to the grease, then it is im- 
portant that the proper selection and handling of the lubri- 
cating oil be carefully governed. 

A large variety of oils, ranging in price and quality, are 
constantly being offered to the greasemaker. Consequently 
it requires considerable experience to select the oil best 
suited to the purpose. Fortunately the consumer of these 
oils is aided by the fact that this selection becomes limited, 
dependent upon the use to which the particular grease is to 
be subjected. To cite: A low viscosity, low flash oil is not 
suitable to be used in the manufacture of a high melting 
point grease. Naphthenic base oils are usually preferred to 
neutral paraffin base oils, as they seem to be better able to 
form a gel and higher percentages of oil may be incorpo- 
rated without impairing the consistency. In short, the vis- 
cosity of an oil and its history, with respect to its source and 
method of refinement, govern the selection for the most 
part. The equipment ordinarily used in the handling of 
lube oils is the same as that discussed under “soap stocks”. 


Other Materials 

Other materials such as graphite, soapstone, asbestos, 
paper pulp, tale, clay, bentonite, etc., are also used, some- 
times as fillers. A general discussion of these individual 
materials cannot be attempted as their uses are, in reality, 
too variable. Their use is governed by the nature and 
character of the grease desired and may be considered as 
special cases. 











Hot Oil Pumps, British American Oil Company, Montreal, Canada, Refinery. 
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12% GRADE REVEALS STRIKING DIFFER the higher compression head (5.6 to 1) reached a 
ENCE IN PERFORMANCE. Two cars of iden- speed of twenty-two and a half miles per hour soon 





tical size, weight, and engine equipment except for after starting up the climb. Thereafter it maintained oT Rave 
cvlinder heads approached the test hill in high gear that speed (with slight acceleration) until the top of ghee sf 

d is ee d save Pe I ed (wit oe te — ANTI-KNOCK 
running side by side at ten miles per hour. At a given the hill was reached. The car with the lower compres- z COMPOUND 
point just befor reac hing th grad : both accelerated sion head #-5 to 1) re ached a spe d of erent) miles | SCORPORATION I 
to the full power of the engine. The graph above tells an hour BUT then lost speed steadily until at the top a. 
the story of car speeds after that point. The car with of the hill it was moving a bare five miles per hour. a Oy 
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UTOMOBILE sales during the past 
A two years have emphasized the im 
portance of performance. Better per 
formance sells cars. Better performance 
in new cars is putting older models out 
of date. 

The outstanding sales lesson of the 
past three years in both the automobile 
and the gasoline industry is this: The 
American public is willing to pay for per- 
formance. 

A staff writer of the Oil and Gas Jour- 
nal quoted the president of a leading 
automobile manufacturing company as 
estimating “that 2,000,000 automobiles 
will be bought in 1932—-and that the 
feature of the 1932 automobile engine 
will be a higher compression ratio. Re- 
finers looking beyond 1932, “when times 
will surely be better,’ may give thought 
to the recently released figures which 
show that about 13,000,000 of the auto- 
mobiles now in operation are at least five 
years old.” 

The fact is that nearly every major 
car manufacturer in the country Is now 
offering either a standard high compres- 


sion line or optional high compression 
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Ethyl fluid contains lead 
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heads. The competitive superiority of 
these cars is going to make old cars and 
some new cars look pretty bad on the 
basis of comparative performance—un- 
answerable argument on the road. 

The hill-climbing test illustrated above 
is a fair example. It reveals the relative 
merits of the standard low compression 
head and the optional high compression 
head now being sold by a manufacturer 
of light weight cars. With the 4.8 to 1 
head this car loses speed quickly on a 
12°, grade and is forced to shift gears. 
With a ¢.6 to 1 head the same car main- 
tains its speed and gains slightly. That 
all increases in compression produce cor- 
responding improvements has been dem- 
onstrated repeatedly in cars of every 
price class. 

The day of high compression is here 
true—but high noon of that day is still 
distant enough to present competitive 
opportunity to those manufacturers who 
take greater advantage of high compres- 
sion now. Proper fuel is already univer- 
sally distributed and regularly used by a 
large share of the potential customers for 
your new model. 

The survey recently completed by the 
U. S. Bureau of Mines shows that the 
average anti-knock rating of premium 
priced fuels has increased appreciably 


since a similar survev one vear ago. 


On March 1, 1932, the minimum anti- 
knock standard of Ethyl Gasoline was 
raised to a new level. The new Ethyl 
Gasoline has sufficient anti-knock qual- 
ity to develop the maximum perform- 
ance of engines of considerably higher 
compression ratio than even the high 


average of 1932 models. 





New Standard 
for Ethyl Gasoline 
Announced 


As you read this, gasoline 
pumps throughout North 
America bearing the 
Ethyl emblem are being 
filled with Ethyl Gasoline 
of an even higher standard 
of quality. 

The anti-knock standard 
of Ethyl has been raised to 
meet the peak require- 
ments of the super-high 
compression motors the 
automobile industry is now 
sellir.g. It brings out the full 
performance of the highest 
compression engines on the 
market today. 
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Short Tube Condensers ‘nm Refinery and 
Natural Gasoline Plant Service 


L. J. COULTHURST* and L. P. SCOVILLE* 


Corrosion Problems 
HE correct design and operation of condensers is 
now recognized as being of major importance. Effi- 
cient condenser design is combating the inroads of 
corrosion by reducing the amount 


ft surface subjected to 
corrosive action. The problem of condenser corrosion has 
increased due to the installation of larger units and to the 
processing of high sulphur crudes. 


Corrosion and erosion often “mt tee 
work together. Erosive substances bf -4 
scour the surface clean and facili- a 
tate chemical reactions by washing sre 


away the products of corrosion. 
The deposit of scale may not ne- 





cessarily be a direct cause of a 
reaction but may lead to it. Ad- 
miralty metal tubes in particular 
should be kept clean, for a break 
in a scale film tends towards local- . 


if” —. 


oe 











ized corrosion. These corrosive 
areas usually form characteristic 
pits with a shallow tail downstream 
and a deep section upstream. 


Dezincification 
There are several forms of de- 
zincification in alloy tubes which 
are designated by some engineers : 


40 


as plug and surface types respec 
tively. In the plug type white par- 
ticles of a tightly adhering zinc 
oxychloride form on the surface. 
When these are removed there 


BL 





usually appears an area of spongy 
copper tinged with a green copper 
salt. In the surface type of dezinci- 
fication the zine is removed leav- 
ing a spongy brittle copper behind. 
Occasionally this red brick colored 
copper extends entirely through 
the tube wall. The presence of 
mineral acids or acid forming salts 
brings about this change. 


A third form of dezincification 
a 


which is occasionally encountered, 


is caused by means of an external — a 


electromotive force. It is the re- 











sult of an attack of the metal as TUBE 
a Whole wherein the copper is set DRIVER 
free more rapidly than it can be Fig. 


oxidized. This reaction is favored 

by high temperatures and by a high zine content of the 
tubes. The tendency to dezincification decreases in brasses 
as the copper content increases, therefore, the obvious solu- 
tion would be to use high copper content brasses. How- 
ever, the solution to the difficulties of dezincification is not 
so easily solved, for this characteristic is offset by the fact 
that alloys of this type have a tendency to pitting and 
general corrosion. 





*Chemical Engineers, South Pasadena, California 
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Corrosive Agents 


In refineries that have a cooling tower, it becomes 


1eas- 
ible to treat and filter the make-up water, thus allowing 
the use of a relatively noncorrosive, nonscale-forming ng 
culating water. The use of cooling towers results in the 
water containing a large percentage of dissolved oxygen 
Oxygen prevents equilibrium being established and Coes: 


quently is an important. corrosive 


agent. The use of ordinary de. 


aerators have not been economics! 
gpwsiy Foomy with the result that it is necessan 
— 
7 to desien condensers to prevent 
+ eve 
Oxveen segrecation. 


Salt water may be used satisfac. 





torily in condensers if operation, 
conditions, and materials of cop. 
struction are correct. For example. 
salt water is very destructive 





iron. The green chloride of jroy 
is first formed, which upon oxida- 
tion turns to rust. Hydrochloric 
acid, thus liberated, attacks more 





iron and so on continually. 

\ majority of corrosion is found 
on the Vapor side of condensers 
The principal corrosive agents are 


; 
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_ué hydrochloric acid and sulphuric 
| acid, sulphur and sulphur com- 
pounds. 

Sodium and calcium chlorides are 
| not necessarily serious corrosive 
agents, but cause trouble in the 
| form of scale on hot tube surfaces. 

. Most hard scales are caused by the 

presence of calcium sulphate, whos 

solubility in water decreases as 
the temperature rises above 90 de- 





| erees I. Magnesium chloride is a 
producer of hydrochloric acid. Sul- 
om | phur may be in two forms: the 


-in | organic and the inorganic. The 
| . = 


inorganic form is represented by 


hvdrogen sulphide which has 
ad A ager 





‘ 


, tendency to attack steel tubes form- 
2 ing iron sulphide and elementary 
ie 


sulphur. In the presence of oxy- 
gen there is the possibility of hy- 


, 








drogen sulphide forming sulphuric 


TUBE acid. 
EXTRACTOR Combating Corrosion 
1. The circulation of an excessively 


weak caustic solution has been suc- 
cessful in minimizing hydrogen sulphide corrosion. The 
necessity for circulation ot an excessively weak caustic 
solution is to prevent the formation of quantities of sodium 
acid sulphide and to reduce the tendency toward caustic 
embrittlement. 


The use of ammonia 


rr one ot the alkalis has proven 
successful in combating hydrochloric acid corrosion, The 
injection of ammonia in the condenser vapor inlet wil 
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cause ammonium salts to precipitate. Therefore, it is essen- 
tial to provide facilities for easily removing the deposits. 
In order that the general plant equipment is not exposed 
to the total of the corrosive substances present, many cases 
of treating the crude oil with hydrated lime have proven 
successful. Care should be taken that this method 
not raise the ash-content of the fuel oil to too high a value. 


does 


Condenser construction material varies according to the 
service demanded of it. In processing high sulphur crude 
oils chrome nickel alloys have been used to good advantage. 
However, these alloys are subject to hydrochloric acid cor- 
rosion. 


It is sometimes necessary to use steel shells with Admir- 
alty metal tubes and Muntz metal tube sheets because of the 
necessity for strength. The usual result is a severe corro- 
sion of the shell. In spite of its susceptibility to dezinci- 
fication the most widely used Admiralty metal tube is 70 
per cent copper, 29 per cent zinc, and about 1 per cent tin. 
Admiralty metal may be considered as a standard for con- 
denser tubes when using sea water and is very popular for 
fresh water service. 

Services in which strength is not a factor have been 
successfully coped with by the use of a nickel cast iron 
shell, nickel cast iron tube sheet and Admiralty metal tubes. 
This combination of metals will allow the use of natural, 
brackish, or salt water for a cooling system. 


Various claims have been made for the successful use of 
metal and other types of protective coatings for tubes, tube 
sheets, and shells. 


Methods of Scale Removal 


After carefully considering the design and material for 
condensers it is imperative that they be kept in good oper- 
ating condition. A brief description of a method of clean- 
ing short tube condensers and the tools employed will indi- 
cate the simplicity of their care. 


Access to the tubes of a short-tube type condenser is 
facilitated by hinged cover plates. It is necessary only to 
remove the bolts from the two heads and to swing the 
cover plates on their hinges to obtain a clear view of the 
tubes. 

If inspection of the tubes reveals some of them to be 
tightly plugged they should be removed from the tube sheet 
by a method to be described later. If a hard scale is de- 
posited it is necessary to use an ordinary twist drill similar 
to a ship auger bit. 
pending upon the thickness of the scale film. 


These drills are of varying sizes de- 
The drill is 
rotated by means of a one-half horsepower motor and is 
inserted into one end of the tube opening. It will be found 
advantageous to force the water for cooling the drill into 
the opposite end of the tube. This is at variance with the 
method for long-tube cleaning in which the water enters 
the tube at the same end as the drill. After cleaning with 
the drill a final polish is obtained by use of a wire brush. 

If the accumulation in the tubes is an emulsion or a soft 
deposit, the wire brush will perform the necessary clean- 
ing. 

Scale removal has been successful by the use of a sand 
blast. Excellent results have been obtained with this method 
but it is tedious, disagreeable, and dangerous, especially in 
natural gasoline plants. 

Occasionally it is necessary to dissolve scale by use of 
If the circulating water 
this 
A slight scale film would tend to pro- 


a weak hydrochloric acid solution 


contains a large percentage of chlorides method is 


not recommended. 
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tect the tube, whereas a perfectly clean tube would subject 
the metal to a more intense corrosive action. For a one. 
hour treatment the circulation of a 2.5 per cent Solution 
by volume will be found to be satisfactory. Regardless - 
the method used to circulate the acid a vent should be pro. 
vided to allow the escape of gases generated by the chem. 
ical reactions. 

A method for cleaning condensers on the shell and occa. 
sionally on the tube side is to circulate a hot solution of 
a cleaning compound with a trisodiumphosphate base. 

The simple group of necessary equipment is as follows: 

An open top 350-gallon tank, 

A small reciprocating pump such as 3!4x2'4x4, and 

Two flexible rubber fabric hose with suitable pipe fit. 

tings. 

The circulating fluid is a mixture of approximately 199 
pounds of the chemical to about 250 gallons of water, The 
hot temperature of the solution is maintained by means oj 
open steam in the tank. An inspection of the fluid afte; 
passing through the condenser will indicate the cleanliness 
possible to be obtained. 
six condensers have been cleaned collectively in three hours 
time. 


By this method of recirculation 


Tube Replacement 


It has been found to be more economical to remove q 
tightly plugged tube and replace it with a new one than 
to spend the time in labor necessary to drill it out. Thus, it 
is necessary to have only a few spare tubes for replacement 
purposes rather than have a complete tube bundle. 

The tools necessary in tube removing are the driver and 
the extractor (figure 1). The driver is merely a case- 
hardened rod with a shoulder. The material from 
which the extractor is made should adhere to fairly definite 
specifications. The following are specifications which have 


steel 


given satisfaction over a period of years: 
Nickel chromium steel 
30-40 points carbon 
.45-.75% manganese 
04% phosphorus 
045° sulphur 
2.75-3.25% nickel 


0.60-0.95 6% chromium 


Preheat to a dark red color and then gradually to 1400- 
1475 degrees I. Quench in a good grade of oil and draw 
to at least 375 degrees F. and for extreme toughness to 
450 degrees F. 

The removal of short tubes may be accomplished by one 
man but it is more economical and satisfactory to use two 
for the job. One man inserts the tapered thread of the 
extractor in one end of the tube and by tapping it and 
turning a wrench placed on the square shank, is able to 
obtain a substantial hold inside the tube. The lock nut 1s 
turned tightly against the tube sheet. The other man places 
the driver inside the opposite end of the tube and begins 
to force the tube through the tube sheet by means of blows 
from a sledge hammer, or preferably an air gun. The 
lock nut on the extractor must be kept snugly against the 
tube sheet at all times so that a tension is maintained in 
the tube. When the end of the tube on the driver side of 
the condenser has passed the tube wall the extractor may 
be removed. The tinal removing of the tube is accomplished 
by the driver alone. 


The rolling of new tubes into the tube sheet should be 
carefully performed. An overworking of tubes will distort 
their entrance and cause split tubes during the flaring 
operation. 
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Love Petroleum Company’s Mendoza No. 1, 


P. Love, J. A. Roell and J. W. Love. 


ITH the Jackson, Mississippi, gas field having re- 
cently passed its second producing anniversary (the 
1930), 
a review of operations in the area reveals that the principal 
characteristic 


discovery well was brought in lebruary 16, 


as pertains to drilling is the facility with 
which the wells have been put down. 

The producing formation is penetrated at a comparatively 
shallow depth, the average being from 2,350 to 2,500 feet, 
and the upper horizons, with few exceptions, are made up 
of formations that offer but little drilling resistance. The 
principal exception is encountered in the Wilcox formation 
and consists of boulders varying in thickness from two to 
eight feet, but these have never presented any serious diffi- 
culty, although, 
harder and slower and weight on the drill pipe string must 
be watched to prevent off vertical direction of the hole. 

In virtually all instances the first 1,150 feet offers easy 
drilling. Then (for approximately 1,200 feet), Wilcox for- 
mation is encountered with its sand and shale and the fore- 
mentioned Black shale comprises the 
strata for about one hundred feet below the Wilcox and is 
usually fairly hard to drill. 
few boulders. 


naturally, drilling becomes proportionately 


rock formations. 
This horizon also contains a 
. The cap rock, as a rule, is hard and offers 
considerable resistance for a few feet; but the pay forma- 
tion, of a chalky lime, is extremely soft and crumbly. This 
usually results in serious mud loss. The formation is pene 


trated only to a depth of two to four feet in most instances, 
and is seldom cored, 


because of its porous nature, 
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JACKSON, MISSISSIPPI 
EASY DRILLING AREA 


By FRANK 





first commercial well in Jackson field. 


H. LOVE 





Reading, left to right: 


The top of the Wilcox is cored by one major company, 
and the top of the Midway is usually cored except in abso- 
lutely proven territory. While for some time the age of 
the pay formation was in question, it is now generally con- 
ceded that it belongs to the Selma age, and that the cap 
rock is a thin remnant of the Midway period. 

The ease with which drilling is possible in the Jackson 
area is indicated in the speed with which wells are com- 
From the 
erection of the rig until the well is brought in, the average 


pleted and their comparatively low average cost. 
drilling time is from two to three weeks. Drilling con- 
tractors’ prices range from $10,000 to $10,500 for turn- 
key jobs. 

Rotary drilling equipment is used exclusively in the Jack- 
son field, the average derrick is 112 feet high (some few are 
96 feet), and of both wood and steel construction. Drilling 
engines are for the most part of the 12x 12 single-cylinder 
type. 
been used. Because of the ease with which drilling is pos- 
sible but one 60-horsepower boiler is needed at each rig and 
Mud weighing 


A small number of 11 x 11 twin-cylinder engines have 


only one slush pump of 12x6x 12 size. 
nine pounds to the gallon is used 
although for drilling in, 
eleven pounds to the gallon. 


for ordinary drilling, 
operators use a mud weighing 
The crown block ordinarily 
used is of single deck tvpe with four lines used for drilling 

The table is usually 
Three-speed drawworks, with 


Four and a half 


for setting casing. 


40-inch, sometimes 42-inch. 


and seven rotary 


four-inch line shaft, are commonly used. 
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inch drill pipe, weighing 19 to 22 pounds per foot, has been 


found best suited to the conditions. At times the wells are 
drilled in with three-inch pipe. 

Fishtail and six-way bits are the predominant types em- 
ployed, with rock bits put into service to remove the boulder 
obstructions encountered in the Wilcox. The rock bits 
seldom are used for more than a few feet of drilling at a 
time. 

Water for rig operations is easily obtainable. A large 
portion of the field is within the city limits of Jackson and 
operators are permitted to avail themselves of the munici- 
pal water system for their requirements. An additional 
source of supply is the Pearl River, and in those parts of 
the field where it is necessary to drill water wells, the re- 
quired depth is only about 25 feet. 

The casing program employed by the major companies 
calls for the setting of 40 to 80 feet of 16-inch pipe cemented 
to the surface with 25 to 75 sacks of cement. The next 
string runs in length from 700 to 800 feet and this casing 
is 10-inch diameter; 75 to 150 sacks being necessary for 
cementing purposes. When the well is within the 
limits, as is more often than not the case in the 
ordinance sets a 750-foot water string as the 


city 
field, an 
minimum in 


length. The flow string is of 654- and 7-inch pipe and 100 
to 200 sacks of cement are used to set it, depending upon 


the depth of the hole. 
the gas rock, or in the 
the top. 


Many of the smaller 


This string is usually set on top 
black shale a short distance above 


operators use a casing program call- 
ing for 75 to 300 feet of 10-inch pipe, and a flow string 
of 65£- or 7-inch pipe, except within the city, of course, 
where the city regulation must be observed. 

The surface elevation of the field is but 260 to 355 feet 
above sea level, and while not low enough to be swampy, 
presents a number of problems during the rainy season of the 
year, and this has been noticeable within the past few months. 
Several rigs, set up and ready to start drilling, have been 
id!e because of high waters. Many operators have stacked 
their equipment, awaiting more favorable conditions. 


Drilling has not been forced in the field and in the two 
years since the discovery well was brought in only 74 wells 
have been completed. The combined open 
is a little less than 2,500,000,000 cubic 


flow of these 


feet of gas daily. 





The flow of individual wells varies widely, the range being 
as low as 5,000,000 cubic feet daily to as high as 53 ,000,009 
cubic feet. Initial rock pressure of the wells is 1,050 pounds 

The gas is sweet, contains no sulphur, 
rating of 950; is quite dry and therefore unsuitable fo, 
gasoline manufacture, the entire production being con. 
sumed as natural gas. The city of Jackson obtains its entire 
gas supply from the field and two pipe lines carry the sur. 
plus to other points. The United Gas Public Service Com. 
pany has a line terminating at Pensacola, Ila., and the Mis. 
sissippi Public Service Corporation has completed 
to Hattiesburg, Miss. 


and has a B. T.Y 
V. 


a line 


The extent of the field is not extremely large in area, 
being about five miles from its northwest to southeast ex. 
tremities and approximately and a half miles from 
southwest to northeast. In other words, there are eight to 
ten square miles of proven area and approximately foy; 
square miles of producing area. 

Although E. W. Hilgard, state geologist in the 60s, called 
attention, in his annual report, to the Jackson structure as 
long ago as 1860, first actual drilling in the area was not 
started until 1917. This operation was commenced by the 
Atlas Oil Company, March 8, of that year and resulted ip 
a dry hole, abandoned at 3,079 feet on June 7. That same 
year the Arkansas Natural Gas Company drilled a hole to 
the depth of 3,043 feet before abandoning it. 


four 


Several years elapsed before any further operations were 
attempted ; then on March 23, 1925, Mrs. Ella Rawls Reader, 
et al, began drilling in Hinds County. This operation ended 
with a hopeless fishing job with part of the drill pipe shot 
off in the hole. Before drilling was abandoned, 
several oil and gas showings were reported, and those ac- 
quainted with conditions believe this should have opened 
the Jackson field, a belief later given added credence when 
the Gulf Refining Company brought in its Crane-Lawrence 


however, 


well less than a quarter of a mile westward, producing 
10,000,000 cubic feet daily. 
The discovery well of the field was the Jackson Oil & 


Gas Company's Mayes No. 1 which blew in February 16, 
1930, making 2,000,000 to 6,000,000 cubic feet of gas per day. 
It was drilled too deep, however, and into salt water, neces- 
sitating a workover job to make a commercial producer 


This operation was completed October 27, 1930. 











Discovery well in the Jackson field, Jackson Oil & Gas Company Mayes No. 1 


(Feb. 16, 1930) 
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NEW product of W. C. 
Oklahoma, is the East Texas Underpull Pumping Jack, 


designed for pumping 4,000-foot wells through 2!4-inch 


Norris, manufacturer, Tulsa, 


tubing. It is of welded construction, with machined bear- 
ings, steel shafts, improved lift and long stroke. 

The structural steel frame is made of six-inch channels, 
and is self-contained, self-supporting, with welded beam, 
all arc-welded. The beam is made of eight-inch by 15-foot 
channels trussed with six-inch channels. 

The machined bearings with oil grooves, carry oil the full 
length of bearings from large oil reservoirs, which holds 
the oil in and keeps out rain and dust. The steel shafting is 


Automatic Welding Head 


WIRE feeding head which allows automatic are weld- 
ing with the shielded are process has been developed 
by The Lincoln Electric Company of Cleveland, Ohio. 

The result claimed for this head is very high speed op- 
eration on either butt, fillet or building up welding, the 
deposited metal hav- 
ing physical charac 
teristics of mild 
steel. 

The shielded are 
technique is secured 
through the use of 
the Electronic Tor- 
nado welding head 
and a fibrous auto- 
genizer which is ted 


into the are flame. 


burns and forms a 
vas excluding the 
oxygen and nitrogen 
of the 

while the metal is 


atmosphere 





molten. The weld- 
ing head utilizes a 
carbon are around which is superimposed a magnetic field 
which directs the are stream on the line of fusion. 

Full automatic control of the are is obtained, thus main- 
taining the heat of the are constant. Means are also pro- 
vided for varying speed of the travel of the head through a 
wide range. 

s obtained from a reel mounted 
on the head and fed into the are just in front of the are 
travel. Means are provided for 


Continuous filler metal 


varying the rate at which 
the filler metal is fed into the are so that the amount of 
metal deposited can be varied to meet the conditions de- 
manded by the speed of the head and the type of weld 
being made. 


8% 


East Texas Underpull Pumping Jack 


<> 





of large diameter in the saddle and with the pull-bar } 


sCar- 


ing result in a strong vibrationless action. 

The straight lift of the polished rod is accomplished }y 
the W. C. Norris underpull jacks through a unique com. 
bination of are and link design. The lift is adjustable yp 
to 48 inches, by moving the pull-bar bearing up or down 5 
the plate. However, it is possible to obtain a 60-inch stroke 
with this jack. The jack is equipped with rubber bumpers, 
which cushion the links against projections on the are, thys 
freeing the polished rod from contact with the arc at the 
point of strain. This new method of accomplishing straight 
lift movement frees the polished rod from bending strains 


International Six-Cylinder Motor Trucks 


FEY\WVO new six-cylinder motor trucks, each with a rated 
i capacity of tive tons, have just been announced by In- 
ternational Harvester Company, Chicago, Il. These are 
the Model \-7 and Model .\-8 and are available in wheel- 
bases of 160, 180, 200 and 225 inches, thus adapting them to 


a wide variety of heavy hauling. 





Instead of the usual two springs, there are four springs 
at the end; these are semi-elliptic springs, one being mounted 
above and the other below the rear axle on each side. Both 
upper and lower springs are attached at the front to 4 
swivel-beam equalizer, which equalizes torque and driving 


The rear axles are of the full-floating, double-reduction 
type with spiral bevel gears in the first reduction and her- 
ringbone gears for the second reduction. Both new models 
The front 
wheel brakes are of the internal-expanding, self-energizing, 


are equipped with four-wheel service brakes. 


shoe type with a vacuum-operated booster. The rear-wheel 
brakes are of the internal-expanding, wrap-band type. 

Engines are of the six-cylinder, valve-in-head type. Bore 
and stroke of the A-7 are, respectively, } by 5% inches 
and of the A-8, 5 inches by 5 inches. The .\-7 develops 
107 brake horsepower and the A-8 has 132 brake horse- 
power at governed speeds of 1,800 r. p. m. for each unit. 
Removable cylinders, an International feature, contribute 
greatly to low cost. 
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HE Landis Machine Company, Inc., of Waynesboro, 

Pa., has developed a stud attachment for its ¥4-inch 
Automatic Forming and Phreading Machine which gives 
it a production rating ot 200 to 900 per cent as a stud ma- 
chine. This high rating 1s due to the 
fact that loading (and unloading ) point- 
ing and threading operations are per- 
formed simultaneously at three sepa- 





rate stations. 

Another noteworthy feature of the 
attachment is its ability to handle 
sheared blanks. ‘This unusual practice 
saves material, eliminates expensive 
cutting-off operations and_ reduces 
manufacturing costs. 

The attachment consists of a hopper 
and a magazine. An agitator located at 
the base of the hopper insures an or- 
derly and uninterrupted flow of the 
blanks to the magazine. From the 
magazine the blanks are fed, one at a 


Badger Measuring Meter 
| Swart! measuring meter, designed expressly for the 


petroleum industry, is a product of the Badger Meter 
Manufacturing Company, Milwaukee, Wis. Through the 
employment of two engineering principles, this company 
has developed a product which it is claimed meets fully 
the accuracy require- 
ments of measuring 
petroleum products. 

The two engineer- 
ing principles are 
combined to provide 
permanent accuracy 
and to eliminate the 
need for replace- 
ments caused by ex- 
cessive wear. They 
are the “dwell prin- 
ciple” and the “prin- 
ciple of equalized 
pressures.” 

The first of these 
provides that the 
piston “dwell” at 
each end of the 
stroke for one-eighth 
of the cycle. There 
is no problem of 
“dead center” shock, 
thereby reducing 
wear and the valve 
action is simplified, 
crank mechanism 
eliminated, liquid speed constant and, when once set, the 
piston stroke is unchanged. 





Through employment of the principle of equalized pres- 
sures, tightness of pistons is not a requisite for accuracy. 
Equal pressures are maintained on both sides of the four 
pistons, which work in pairs. Any leakage around the pis- 
tons is carried out through a regulator and returned to the 
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Landis Stud Attachment 








time, to a slot through which they drop into an auxiliary 
magazine. The auxiliary magazine is a sectoral chamber 
which positions the blanks for transfer to the loading sta- 
tion of the turret. For the second operation, the semi- 
finished studs are stacked in the hopper 
with their blank ends at the front of the 
hopper. The front wall of the hopper 
is hinged and can be dropped to fa- 
cilitate loading. 


The point head takes care of any 
variations in the lengths of the blanks 
and insures uniform length studs. It 
will also point blanks of uniform length 
with minimum wastage. 


The attachment is a self-contained 
unit which can be applied to machines 
in service. It is adjustable and will 
accommodate studs from %-inch to %4- 
inch in diameter, from 14-inch to 6 
inches in length and 24-inch maximum 
thread length. 


supply line without going through the measuring device. 
This new meter is built in ten sizes, ranging from 3-inch 
outlet to 6-inch outlet. 





Automatic Combustion Indicator-Recorder 


HE C. J. Tagliabue Mfg. Co., of Brooklyn, N. Y., 

manufacturer of recording and controlling instruments, 
are now offering a new all-metal automatic flue gas analyzer 
known as the Tag-Mono Indicator-Recorder. The instru- 
ment not only indicates and 
records the per cent of COs, 
but also gives an accurate 
record of the per cent of com- 
bustibles, such as CO-+He 
which may be present in the 
flue gases. This is conceded 
to be extremely important in 
getting the whole story of 
what is taking place in the 
furnace. 


The company reports that 
this new Tag development 
works on the orsat principle, 
analyzing chemically and in- 
dicating and recording elec- 
trically and is surprisingly 
simp'e in design. The large 
il'uminated dial and pointers 
can be easily seen at a dis- 
tance of 30 feet, and in addi- 
tion the records are made on 
a 9-inch, 24-hour circular 
chart with open graduations 
inviting a precise study of 
the continuous performance 
curve. The Tagliabue company has prepared a new cata- 
log No. 1025, which fully describes and illustrates this new 
indicator-record, and which may be had by addressing the 


if 
| 





company. 
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Crescent Junior” Tape-Rule 
ga privat JUNIOR,” a smaller and 
lighter weight tape-rule, is announced 

by the Lutkin Rule Co., Saginaw, Michigan. 







It is a counterpart of the popular “Crescent” 
and is another most prac- 
tical the 
utility of a rule with the 
and 


of a pocket steel tape. 


(Come combination ot 


JUNIOR 


©) 
Meno 


accuracy convenience 


Junior” has 
the flexible and rigid fea- 
tures (both handy in measuring) yet is of neat pocket size, 
no larger than a watch. It 
in two lengths, 4+ and 6-foot. 
The blade is 
ported to walls or into openings like a rule, and will also 
accurately measure circles and odd shapes. 


“Crescent 


is automatic wind and made 


6-inch wide and can be projected unsup- 


Manzel Force Feed Lubricator 
ANZEL BROTHERS CO., Buffalo, N. Y., announces 


N This 


has been designed primarily with the needs of the oil indus- 


a new model force teed lubricator, Model 25” 


try in mind and will 
successtully 
the higher 
and 
now 


operate 
against 
steam, air 


gas 
pressures used 
in the oil fields. 

\n important fea- 
ture of this model is 
the 
the working 


While all 


parts 


accessibility ot 
parts. 


working 








are comp!etely 


enclosed in the res- 
ervoir, Where they 
are out of dust and 


dirt and work in oil 
continually, any unit 


may be taken from 
the reservoir at any 
time by simply re- 
moving two screws 


without 
the lubricater 
or equipment on 


and 


stop 


ping 


which installed, or, 


in the case of mul 
tiple feed lubricators, 
without interfering 


with any other unit. 





In addition, the 
discharge valves are placed in individual cages and may be 
removed for repairs, cleaning or replacement with new ones 
if desired, without even removine the unit from the reser- 
voir. 

These features permit making of repairs, if necessary, 
without any loss ot production. 

Each pumping unit is 
capable of very tine adjustment. 


regulated and is 


The ability to feed minute 


independently 


quantities of oil against high gas, steam or air pressures 
makes these lubricators especially satisfactory on compres- 
sors or on gas and air-lift equipment. 

this 
sent by the manufacturers 


A catalog giving complete information regarding 


model lubricator will gladly be 
to anyone interested. 
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Purox Tip Adaptor 


FUNHE Linde Air Products Company, 30 East 42nq y 
New York, has recently added to its line of i 


Purox 
1 1 -to-VO0O tip adaptor, 


Which 
usetulness of the 


welding apparatus the Purox 
the 


range of 


can be used to increase 
Purox No. 11 
ing torch. 

By means of the 
new tip adaptor it 
is possible to use the 
stems and tips of 
the Purox No. 00-D 
aircrait welding torch and the stems and tips of the Purox 
No. 00 welding and lead burning torch on the Purox Xp) 
11 welding torch, thus enabling a welder who has only 


weld- 





{ 
all 


occasional light welding job to use the correct welding tips 
for this small 
plete lighting welding outfit for merely a few such jobs 


The No. 


work, and eliminating the expense of a cop. 
Purox 11 welding torch now becomes the most 
versatile welding torch of the apparatus, 
It not only takes the Purox No. 21 cutting attachment hy 
which it is converted into a light cutting torch, but, with 


Purox line of 


the new adaptor, it can handle the complete range of gen 


ll- 


eral welding work, with the exception only of the y- 


usually heavy jobs. 


Farrel-Sykes Herringbone Pinions Used 
As Pump Rotors 


kK \RREL-SYKES herringbone gears, for. their 


use as transmission of power, have other applications 


known 


These gears are used in thousands 


called 


which are interesting. 


as impellers, sometimes cams and rotors, for the 


They can run at a very high speed, are efli- 
and volumetrically. The 
size pumps are used with motors direct connected to them 
running up to 1800 r. p.m. 


gear type pump. 
cient both mechanically smaller 
Such pumps are often used 
1,000 pounds per square inch is stand- 
using 


for high pressures; 
ard 


some special cases the gears are used for pressures up t 


with some makers larrel-Svkes gears and in 


1500 pounds per square inch. 





in a variety of ma 
forged steel, nickel- 


Farrel-Sykes pump rotors are made 
terial, including bronze, high carbon 
alloy cast iron, and various alloy steels, including Nitralloy. 

These pump rotors are made exceedingly accurate; they 
have no backlash and no bottom clearance. The shape 0! 
the tooth is designed to reduce trapping of the liquid to 


minimum and to eliminate hydraulic noises. 


lor further details on these herringbone pinions as pump 


roters write to Farrell-Birmingham Company, -\nsomia, 


Connecticut. 
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HIGHER TRANSFER TEMPERA- 
TURES, LOWER OPERATING 
COSTS AND GREATER SAFETY 
CAN BE SECURED BY USING 
ALCORN FURNACES OR 
YOUR PRESENT EQUIPMENT 
REVAMPED BY ALCORN 
EPG 2 ee ee ee 


ALCORN 
COMBUSTION 
COMPANY 


Bellevue Court Bldg. Philadelphia, Pa. 











Court Arcade Bldg. California Representative 
Pacific Abrasive Supply Co. 

















Tico Type B Convertible Oil and Gas Engine 


HE latest member of the Tico series engines of the 
Titusville Iron Works Co., Titusville, Pa., is the en- 
closed two-cycle convertible oil and gas engine known as 
Type B Convertible Tico, which has been developed to meet 
the changing demands of swabbing, drilling and deep well 
pumping and is specially designed for localities such as East 
Texas where dual operated engines are likely to be required. 
Only two hours is required to change the engine from a 
gas burner to an oil one and the only auxiliary equipment 
necessary to make this conversion is an injection pump and 
injector, cylinder head, special governor, eccentric and rod. 
The inlet valve is one of the most important features of 
the engine, as it determines, to a large extent, the economical 
operation and continuous performance. The Tico inlet 
valve is of the poppet type, simple in design, large in capac- 
ity, yet strong and light. Its large size admits a maximum 
cf gas and air mixture into the cylinder in a short space of 
time. The lightness and small lift of the valve allows it 


> —$ $$ | 


to operate very efficiently, without the use of a spring, | 
positive acting air valve is a part of the inlet valve arrange. 
ment, and gives close regulation of air supply and 
geneous mixture with gas. 


arrange. 
a homo. 





Armide Cutters 


RMSTRONG BROS. TOOL CO., Chicago, Ill, an- 
nounces the development of Armide Cutters, composed 

of a new carbide and which is recommended for general use. 
Armide is a carbide alloy, which the manufacturers state 
has a keen edge and a high polish. It has a hardness of 
from 88.5 to 90.5 (Rockwell “no load” C Scale) and a tensile 
strength of 250,000 pounds per square inch. It is exceed- 
ingly hard and wear-resisting and at the same time tough. 
These features make it able to withstand shock, impact and 
internal strain. The thermal conductivity of Armide is so 


pe ntact 





Multi-Contact Making Pressure Gauges 
\ MULTI-CONTACT making pressure gauge has been 


developed by the Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa., for use with su- 
pervisory control systems to indicate certain pressure read- 
ings at a remote point. It was developed for use with a 
pipe line pumping station to give remote indications of 


intake and discharge pressures. 


Ten adjustable contacts are placed at predetermined in- 
tervals over the scale of the pressure gauge. When the 
pressure changes sufficiently to make a new contact, a code 
of impulses is sent over the supervisory control wires to 
indicate the change to the dispatcher. Thus all changes 
are automatically sent through without the use of extra 
live wires. 

In general, the device consists of motor-driven contacts 
which are made to follow the pressure gauge. To accom- 
plish this, the shaft of the pressure gauge is extended 
through to the rear and a contact mounted on it which will 
follow the change in pressure. As the pressure tends to 
change up or down, it strikes another contact which is con- 
nected directly to a motor-driven shaft which is connected 
directly to a motor-driven shaft which rotates it in a direc- 
tion to cause the contact to again open. 

The indicating contacts have a capacity of five amperes at 
125 volts. The case is made practically dust-proof and for 
table or similar mounting. The device is usually made for 


storage battery operation. 


90 


ee —<> 


low that it remains cool and securely brazed even though 
chips run hot. 

Armide-Tipped Bits (Armide Cutters) of two types and 
in five ready-ground cutter forms are available at supply 
houses wherever Armstrong Tool Holders are sold. These 
Armide bits are designed for general use in Armstrong car- 
bide tool holders and other Armstrong tool holders. They 
are recommended not only for the machining of unusual 
substances such as glass, bakelite, synthetic plastics and 
hard rubber, but for general metal cutting as well. 


Metallizing Process and Metallizer Gun 

NEW process of metallizing which sprays an ever- 
Bi lasting coating of rustproof metal has been devel- 
oped by the Metallizing Company of Los Angeles, Limited, 
at 1218 Long Beach Avenue, Los Angeles. 

This process has been in use in Europe for many years 
and is now being pioneered in America by the Metallizing 
Company of Los Angeles, which has perfected guns and 
equipment to make it sufficiently portable, practical and 
economical for use anywhere. This process can be applied 
to any type of equipment, including wire lines, vessels, 
gates, etc. 

With the new metallizing guns it is possible for one 
man to rustproof every important metal surface. It is a 
simple process. The metal, coming in the form of wire, is 
fed into the metallizing gun which melts it and sprays it 
like paint, under powerful pressure. 


Otis Removable Bottom-Hole Choke 


FENHE Otis removable bottom-hole choke, a product of 

Southern States Co., Inc., is used to prevent the “load- 
ing up”, to reduce heading, and to prolong flowing life. 
The action resulting from bottom-hole choking is that of 
increasing flow velocity, particularly in the lower portion 
of the tubing string, by releasing gas held in solution in the 
oil and by causing this released gas and any accompanying 





free gas, through expansion, to occupy a greater volume. 
The choke is a forged steel product throughout. It is 
run into the hole on an ordinary round steel measuring line 
passing through a stuffing box, and is set at any desired 
depth in any normal string of tubing already in a well. 
It is pulled by the same method, without pulling the tubing. 
Full details of this removable bottom-hole choke may be 
obtained from the Southern States Co., Inc., Shreveport, La. 
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A Unique Furnace Installation 

VERY interesting furnace installation was recently 
A made in the Carbonic Products Co.’s plant in Tulsa, 
Okla. The service of the unit is to heat air from atmos- 


Ample Resources 


—dgoverned by skilled management and employed 


‘ic temperatures to 1,000 degrees I. The furnace has ‘ ; 
pheric tempera : S . , sige for constructive uses make of Dallas’ banking insti- 
”) cubic feet free space with approximately 90,060 B. t. u. : ; Z ae 
20 ¢ . : : tutions a vital force in the economic life of our 
per hour release, and 60,000 B. t. u. per hour absorption. + a es 

: Saag: ape : ’ city and state. 
There are 30 square icet of effective heating surface. 
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The air to be heated passes through a wrought iron pipe 
screwed and welded in 180-degree elbows. In service the 
walls inside the unit show practically no temperature color. 
There is no actual convection pass, since the unit is vented 
below the top tubes. However, there is some small convec- 
tion transfer due to the diffusion of gases. 


DALLAS 


The Manufacturing and Distributing 
Center of the Southwest 


Emergency Met by Water Flowed 
from Oil Weil 


<> 


A Complete Ready-to-Wear Market. 

The Nation's Wash Frock Style Center. 

A Nationally Recognized Millinery Market. 

Underwear, Hosiery and Footwear. 

Dry Goods, Notions and Variety Goods. 

Men's and Boys’ Clothing and Furnishings. 

Jewelry, Drugs, Sundries and Gift Goods. 

Furniture, Fixtures and Home Furnishings. 

Implements, Hardware, Equipment, Build- 
ing Materials. 
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Large Stocks for Immediate Shipment 
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Photo courtesy of Shell Globe. 
The 10,000-barrel emergency water well. D | | M h ? 
allas Wholesale Merchants 
VERY serious operating difficulty which arose in the aa 
East Texas Vields during the latter part of the sum- Association 


Chamber of Commerce Building 


| DALLAS, TEXAS 


mer because of the extreme shortage of water pre 
sented a puzzling problem to the operators in that district. 
A scheme that overcame the necessity of drilling a water 
well was devised by the Shell Petroleum Corporation engi- 
neers and as a result many wells which were shut down 
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The Fable of 


The Rival Truckers 


ow 









[eee HERE were once two draymen, with one-horse rigs, 
se who served the same community. They met all trains, 
i 


w j fought for trunks, and raced each other for the favorite 
“stands.’”’ ( They were hustlers, and business grew for each. One 
of them put on another horse. €@ To save expense—the other one 
drove his one horse farther and faster. The foolish one made his 


deliveries, but he killed his horse. 


WAUKESHA ENGINES 


Write 
Waukesha Motor Co., Waukesha, Wisconsin. 


Deliver real horsepower ...easily...day in and day out. 
for Bulletin 827. 


We 
REAL HORSE POWER NOT PAPER HORSE POWER 
eee 5 











[f WATER CANS) 
JU & COOLERS. 


Pure. a 


clear drinking water 


When you have a GOTT 
Water Cooler handy, you 
will always be assured of a 
fresh supply of pure drinking 
water kept delightfully cool. 
Order one from your supply 
store...now! 
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| Fcott 
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H.P.GOTT MFG. CO., Winfield, Kansas 


a3 3 ee ee aac WATER ALWAYS HANDY 


Keep a fresh supply of 
pure drinking water handy | 


H. P. Gott Mfg. Company 


WENFLEELD, 
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Reason 
NU-ALLOY 
Balls& Seats 


will reduce 
. your Lifting 
Costs.... 


. + + . every one you 
buy has been carefully 
tested on this machine 
for hardness ... . for 
its degree of resistance 
to day after day's 
steady pounding. 


balls and seats you put 
into your wells are just 
right for the particular 
problem they must over- 
come . . whether it's 
sand, corrosion, acid, 
lodestone, or a mean 
When you use Nu-Alloy combination of them 
you can be sure the all! 


PETROLEUM EQUIPMENT COMPANY 
« « « @ TEXAS Plant and Office Fort Worth 
Es Representatives in all principal fields. Write tor our cataleg 





.. for high pressure 
gas transmission 


Two thousand pounds pressure to 
the square inch can be controlled, 
and gas can be passed on to the 
main or the distributing line at 
reduced pressure to suit require. 
ments, by the use of the proper 
C-F Regulator. Standard Regu- 
lators are designed for pressures 
up to 600 pounds. For higher 
pressures, designs are adapted ac- 





cording to specifications. 


C-F High-Pressure Regulators are 
in the reducing stations of prac 
tically every gas company supply: 
ing natural gas to important cities, 
east or west. For high or low 
pressures, C-F apparatus has com- 
manded the confidence of gas 
engineers from the beginning of 
the industry. Correspondence ts 
invited. Catalogs are mailed on 
request. 


OUTLET = 


(ey 


The Chaplin-Fulton Mfg. Company 
28-40 Penn Ave. Pittsburgh, Pa. 
=a ee eer eer me ler 
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because there was no available w ater for boilers or for mix- 
ing mud for drilling, continued in operation. | | 

On the J. B. Watson lease of the Shell ¢€ orporation, vari- 
ous water sands were found from 600 to 1,200 feet below 
the surface. Water wells drilled into these sands have the 
fuid level standing in most cases at 100 feet under the sur- 
face. On this lease well No. 4 had been drilled to 1,435 
feet with surface pipe set at 9 feet. M hen the water 
shortage became acute, seven joints o1 7-inch casing were 
run into this well, 2!-inch tubing was run inside of this 
casing. Gas discharged from a nearby well was run into 
Watson No. 4. as a water lift, and produced 10,000 barrels 
of water per day. 

When the necessity for a water supply from this well 
no longer exists, the 7-inch casing and 2'4-inch tubing will 
be withdrawn, the sand muddied up again and water shut 
off and the well drilled to the producing oil sand at 3,600 


feet. 


R. M. Young Retires as Carter President 
When R. M. (Dick) Young retired on April Ist as 
president of the Carter Oil Co., of Tulsa, Okla. (a 
subsidiary of the Standard Oil Co. 
of New concluded a 
service of almost 40 years under 
one industrial banner. 


Jersey) he 


He began 
his career in the auditing depart- 
ment of the South Penn Oil Co. 
and served the interests of the 
New Jersey corporation in many 
United States. 
During his tenure of office as pres- 
ident of the Carter Oil Co. that 
concern attained a peak production 
of over one hundred thousand bar- 
rels daily during the Seminole 
boom. Mr. Young guided the 
destinies of the “Carter” through a 


sections of the 


R. M. Young 
have been discovered during recent years. 


large number of major pools which 


Shy and retiring by nature, he was the possessor of an 
exceptional personality, and was held in high regard by 
those who enjoyed his friendship. He will 
make his home in ‘Tulsa, Okla. 
of the Standard Oil Co. of 
Young. 


continue to 
Clarence HH. Lieb, formerly 
Venezuela, has succeeded Mr. 


Japanese Buy Equipment for Pipe Factory 
\ complete set-up of machinery for manufacturing large 
diameter steel pipe by the Electronic Tornado process of 
automatic welding in a shielded are has just been ordered 
by the Asano Dockyard Company of Japan from The Lin- 
coln Electric Company of Cleveland, Ohio. Installation 
of this machinery will be supervised by T. Y. Inagaky, 
Tokyo representative of The Lincoln Electric Company. 

This is the second order in the past six months for a 
pipe factory installation of this kind in Japan. 
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Check up your TRIMO 


equipment and 


see your supply dealer now! 


RIMO supply dealers all 
over the country are sarry- 
ing a complete stock of TRIMO 
tools and parts for your con- 
venience — ready to fill your 
pipe tool order promptly with 


genuine TRIMO. 


y © oF 


Now is a good time to put 
your tool equipment on a pro- 
fitable, up-to-date basis. New, 
certified TRIMO Tools will 
make working hours more 
profitable — more productive. 


Your TRIMO dealer is 


ready for you 


TRIMO TOOLS 


The oil field’s finest pipe 
tools for fifty years 





Made by TRIMONT MFG. CO., Roxbury (Boston), Mass. 

















Best for gauging, strapping, engineering and general 
measuring requirements of the oil industry. 


Distributed by Supply Houses 
Send for Catalog 
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350-H. P., 900 R. P. M. synchronous motor driving hot oil pump in a 


O PROPERLY select an electric motor, which is the 
essential that the 
engineer or superintendent be thoroughly familiar with 


most efficient, commercially, it is 


the operating characteristics of the various types of equip- 
ment which might be used. 

The object of this article is to point out the characteristics 
of synchronous motors, with their advantages in applica- 
tions to which they are best suited, and to describe their 
numerous uses in the oil industry, where they have been 
in successful operation for a number of vears. 

The following is a summary of the characteristics peculiar 
to synchronous motors: 


(a) Constant speed at all loads. 

(b) Applicable to direct connection to slow-speed 
machines. 

(c) High power factor. 


(d) High efficiency. 


(e) Simple construction and fully automatic as re- 
gards starting and recovering load after mo- 
mentary interruption of electric power. 

(tf) Competitive in first cost. 


(a) Synchronous motors operate at a constant speed, 


regardless of the load the machine is driving. In contrast 
to this characteristic, the speed of induction motors varies 
directly with the load, as described in a previous 
For example, a synchronous motor designed to operate at 
900 revolutions per minute, will run at this speed continu- 
ously, while in an induction motor the no-load speed is 
approximately 900 revolutions, and the full-load speed is 
860 revolutions. Constant speed motors have certain ad- 
vantages, as well as When 
pumps and production machinery, greater output 1s the 
result of 


article. 


some disadvantages. driving 


constant speed. However, equipment requiring 
variable speed cannot be driven by synchronous motors. 
(b) The characteristics of synchronous motors make pos- 


sible most economic and satisfactory designs in speeds, rang- 
ing from 1800 R. P. AM. 


to. /2 K. P. M. 
600 R. P. M. suffer a great handicap in 
performance, because of design limitations. 


\ Induction motors, 
however, below 
The poor per- 
formance of slow-speed induction motors is such that high- 
speed machines are used, and speed reducers are introduced 
The 
pos- 


minimize 


to obtain the proper speed of the driven machine. 
elimination of speed 
sible, is the object of the engineer. 


reducing equipment, wherever 


This is to 
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Texas refinery. 


hy 
YNCHRONO( 
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the number of machines and parts, which would require 
reduce Oper t 


al- 





maintenance, and also mechanical losses. 


ing efficiency is of prime importance in industries where 
the cost otf power is a substantial part of the operating 
cost. The power loss in mechanical speed-reducing equip- 
ment varies from two per cent to 15 per cent of the total 
transmitted. 
all manufacturing 


possible power loss. 


power Because of competitive conditions j1 


lines, it is essential to eliminate am 


Synchronous motors direct connected 


to the driven machine eliminate the power loss in speed 
reducing equipment. 
The conservation of floor space is of considerable 


The use of direct- 


coupled, motor-driven machinery serves to reduce the floor 


portance in most manufacturing plants. 


space required to a minimum. 

(c) Power factor is a highly technical electrical subject 
This was discussed in a previous article, and will be men- 
tioned here, in enumerating the desirable qualities of sy1- 
chronous motors. 


The term “power factor” represents the 


ratio of the electrical energy required by a motor to pro- 
patts of 
to that required to deliver mechanical power at the shait 
of the motor. 


duce electrical magnets, in certain the machine, 





Since small direct current generators, called 
“exciters” are required with synchronous motors, to pro 
duce the magnets, all of the electrical taken fron 
the power supply is used in producing mechanical energy, 
hence the “power factor” 
per Economically, this high power factor 
results in the 
and transtormation of electric power. 


energy 


of a synchronous motor is 10 


cent or unity. 


reduced losses in eenerating, transmission 


\ number of large 





electric utility companies appreciate the savings which cam 
be made on their power systems, due to high power factor 
and for this reason, offer inducements in their rates, to their 
customers maintaining high power factor. 
Induction motors all require a “magnetizing” current a 
well as a power current, from the electrical power lines. 
This magnetizing current must either be supplied irom the 
central 


installed in the plant, may he 


generating station, or if synchronous motors ate 
supplied from. this source. 
supply the mag- 


1 
but may als 


Thus, synchronous motors may not only 
netizing current for their own requirements, 
for the entire factory. 

(d) High efficiency in an electric motor has reference rit 
reduced ratio of mechanical horsepower output to electrica 
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horsepower input ; or less loss within the motor during the 
The in- 
dustrial manufacturer should strive to minimize the electric 


conversion from electrical to mechanical energy. 


power losses in his motors just as energetically as he en- 
deavors to eliminate any other appreciable loss in his plant. 
Synchronous motors operate at less losses than induction 
The 
advantage in favor of the synchronous motor in this re- 
spect varies from one to three per cent at full load. The 
importance of high efficiency depends upon both the cost 


motors of equal rating, and hence are more efficient. 


of power and the number of hours of operation per year; 
but often the saving in power bills, due to the lower losses 
in a synchronous motor equals, during the life of the ma- 
chine, the original investment in the motor. 
(e) Synchronous motors, in their earliest 
awkward and difficult to control. 
long since been removed, and the modern synchronous mo- 
tor is a rugged machine that can be 


form, were 


These objectic ms have 


installed anywhere in 
the plant, operated by unskilled attendants, and will give 
the same continuous service, low maintenance expense and 
long life that 1s realized by induction motors, 

In general, the construction of 
similar to that of 


synchronous motors is 


induction motors. The stator, or sta- 
tionary portion is practically identical, except that for equal 
rating there are usually fewer coils in the synchronous 
motor, thus providing air space between ends of coils, and 
minimum break down at that point. The rotating portion, 
or rotor of the synchronous motor is similar to a combina 
tion of the “squirrel cage” and “slip ring” 


i types of induc 
tion motors. The 


“squirrel cage” winding is provided for 
starting duty, and is used only tor the period of time be- 
tween start and full speed. The winding of the rotor is 
connected to two slip rings, which carry the direct current 
Irom a small generator, and which is required to produce 
electro-magnets. 

Modern synchronous motor control equipment is push- 
button operated, thus making the starting operation fully 
automatic, and removing it entirely from human elements. 
Relays are provided, designed to perform each operation 
at the proper time and in the correct sequence, Provision 
is also made that in case of momentary power failure, the 
motor may recover its full speed, and carry the load. The 
control equipment is therefore as simple in operation as 


that of an automatic starting equipment for induction mo- 
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277 R. P. M. synchronous motor driving a centrifugal pump in refinery 
shown, 


tors, and simpler than the hand-starting devices. 

Direct current excitation must be provided for the syn- 
chronous motor. In many industrial plants this is readily 
available from existing sources. In the case of high-speed 
motors, an exciter may be direct connected to the end of 
the shaft; low-speed motors can be supplied by a small, 
comparatively inexpensive motor generator set. 

(f) There is a general impression that synchronous mo- 
tors are much more expensive than induction motors of a 
similar rating. This was true during their development 
period, but increase in production and economies in manu- 
facture have served to narrow the margin of price differ- 
ence. Many engineers familiar with cost comparisons of 
ten years ago are greatly surprised at the changes realized 
in recent years. The modern synchronous motor is justi- 
fied economically for many applications for which it could 
not be justified ten years ago. 

Slow-speed synchronous motors compare favorably in cost 
tc high-speed induction motors, plus the speed reduction 
equipment required. Also in comparing the cost of syn 
chronous and induction motors, including the control equip- 
ment, of relatively low speeds, 514 to 600, it is found that 
the investment in the synchronous equipment is actually less 
than that of the induction motor. Thus, 
ment can be made as to the relative cost of these two types 
made of 


no general state- 


of equipments, but comparisons must be each 
specific case. 
Synchronous motors are applied to 


Growing appreciation of the 


a wide variety of 
drives in the oil industry. 
benefits of high power conversion efficiency, power factor 
correction and direct connection at slow speeds has led to 
their rapid adoption for compressors, centrifugal and re- 
ciprocating pumps, blowers and other motored drives. 

Electric power requirements for oil pipe line pumping are 
very large. Reciprocating pumps require motor speeds of 
from 360 to 514 R. P. M. At these speeds synchronous 
motor efficiencies exceed by a considerable margin those of 
induction motors, permitting large savings in power costs 
for pumping. The absolutely constant speed and mechani- 
cal ruggedness of synchronous motors are added benefits. 

Motors for centrifugal pumps operate at 1200, 1800 and 
3600 R. P. M. At 1200 and 1800 R. P. M. the higher effi- 
ciencies and power factor, as compared to induction motors, 
make synchronous motors the preferred drive. 
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